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EXHIBITING, 



X. The Number, Order, Di fiances, Magnitudes, 
and Periods of all the Planets and their fcvc- 
ral Moons, compoling our Syftem, which the 
Learning of the prefent Age eilecms- as lb 
many Worlds full of Inhabitants. 

II. The length of the Day and Year, with the 
Variety of the SeaJcms in each Planet; and al- 

: fo the Phenomena of the Heavens to the In- 
habitants thereof. 

III. Some Account of the Comets, their Num- 
1 ber, Period, and Appearances ; and alfo the 

• Directions of their fiery Trains thro' the 
Heavens*,, with probable Conjectures of the 

. Ufes pf thofe amazing Bodies. 

■ 

IV. The Number, Magnitude, and Diftanccs of 
the Fixed Stars ; with their Divifions into 
Tigris, Catalogues, and Conftelktions. 

V. The true Figure of the Planets' Orbits, with 

• the Nature of the Motions in them ; their 



■ Aphelions, Perihelions, Eccentricities, Nodes- 
Ac. &c. ' ' 



■ i 



VI. The Inequality in the Length of the Natural 
Day, commonly called the Equation of time. 

VII. The Power that retains the Earth and Pla- 
nets in their Orbits. 



VIII. The direct and retrograde Motions of all 
the Planets ;> as alfo, the Reaforis Why they 
fometimes appear itationary, or not to move 
at all; 

IX. The* Nature and Caufes of Eclipfes, both of 
the Sun and Moon ; with an eafy and ex,pedi-* 
tious Method of calculating the Eclipfes which 
will happen in any Year. 

X. The DefcriptionandUfeof a curious Agro- 
nomical Clock, which will ihew the Hour df 
the Night by the Stars. . - 



TO WHICH IS ADDE&, 

The Ufe of the CELESTIAL GLOBE: 

WITH • 

Its Application to a Number of vety interefting Problems. Concluding With fbm<* 
curious Phenomena upon the Sun and Moon exhibited in a darkened Room; and 
■ a few feleft Paradoxus, intended to excite the Attention of the Learner,. . 1 .* 

■ 
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Thcf whole illuftrated with Copper-plates of the Syftem, the Sun, Moon, Eclipfes, &cY and 

pofedin fo .eafy and natural a Manner, as to be undcrftood in a, few Dais's 
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System of the Universe 
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Delineated, fo as to form a Curious 

ASTRONOMICAL ■ INSTRUMENT : 

EXHIBI'TIN.G 
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The "Number, ' Order,- Periods, Aphelions, Perihdions 

, Nodes, &c. of all the Primary PLANETS by 

Inlpechon : 

• • TOGETHER WITH 

An eafy and expeditious Method of afeertaining by the fame 
Inftrument, and a new Set of Tables, their Anomalies, Longi- 
tudes, Latitudes, Retr ogr adati ons , Conjunctions, Elongations, 
. and DMances at all Times, both Heliocentric and Geocentric ; 
that is, as feen from the Sun and from the Earth; and alfo 



from one another. 
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ifes they exhibit to us here: With the Reafons of the Tramjit 
id Mercury over the Am.; the Times when they happen;-- 
Method of delineating; the Tracks thofe Planets take in paf 
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Addreffed to the YOUTH of Great Britain and Ireland. 



Mr. TURNER, late of Magdalen Hall, Oxf 



of the- Heavens ; View of 



■and a New 



Eafy and Familiar ; Syjlem of 

Introduction to Book-Keeping. 

Reftor of Comberioni Vicar of Ehnley ; Minifterof Norton,- and Chaplain to the Right 

. Honourable the Countefs Dowager of Wigton. 

■ 1 " ■ — ■ ■ '■ m+* i | m~m* m ■ i — i - i m f , f * — , ,i , », — ■ ■ 

. * - Cculique Meatus 



* - 



Defcribent Radio-; et furgentia Sidera dicent. Virg. 



>■ 



Lr O N D O N ; 
Printed for S.'Crowder, at No. 12, Pater-nofler-Row : 

MDCCLXXXIII. 



T O 







THE RIGHT HONOURABLE 





ICK, LORD NORTH, L.L.D. 

CHANCELLOR; 



TO THE REVEREND 



The VICE-CHANCELLOR; 



AND TO THE 



HEADS 



OF 



HO US E 




MEMBERS 





I 




E 




AND 

r 

\ 



O F 



CONVOCATION, 



IN THE 



S I T Y of 0 X F 0 R D, 



t HIS 



COMPENDIUM of ASTRONOMY, 



(Drawn up with a View to render the firft Rudiments of fo 

illuftrious and ufeful a Science more eafy and practicable 
to the Minds of Youth , and particularly of thofe who 

■ 

receive their Education in that ancient and venerable 
Seat of Learning) • 
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WITH THE MOST PROFOUND HUMILITY ADDRESSED 



AND 



THEIR PROTECTION AND FAVOUR MOST RESPECTFULLY CRAVED, 



V 



By The AUTHOR. 
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TRONOMY is that Part of Learning, which contemplates the 
Number, Order, Diflances, Magnitudes, Periods, and Appearances of 
the Heavenly Bodies > as the Sun, Moon, Planets, Comets, and Stars % 
And is a Knowledge, which contributes, not only to the Enlarge- 
* Ideas of the Jmmenfity, Magnificence, and tranfeendent Grandeur of 
o affords the fublimefi and molt Entertainment to the Rwfcr- 



Jlanding and MiW of M?« 



When we look up to the Heavens, which Way foever we turn our Eyes, 
fome of thofe wonderful Luminaries prefent themfelves to our View : And, as 
God hath old us — that He ordained them for Signs and for Seasons; for 
Days and for Years 5 — it is undoubtedly out Duty to obferve their appointed 
Periods, that they may anfwer the great end— fo wife — fo beneficent a Prm- 
dence intended them for. 



Astronomers, in Confequence of this divine Appointment, to 
determine the Times and Seafons, — have found, by their repeated Obfervations, 
that feveral bodies move round the Sun : And, as they appear through the Tele- 
fcope to be large Globes of Earth, like our own, (and, that our Earth, viewed from 
them, would appear nearly as they do to us) have juftly concluded them to be 
tPbrlds enlighten'd and warm'd by the Sun, as ours is, and inhabited by various 
Species, of Beings; though perhaps very different from thofe on our Globe; but 
properly form'd and conftituted, for the Situation God hath placed them in 



there. 



B 



The 



2 



A Short SYSTEM of 



Names 



the to, and compofing our Syftem, together in the Order in which they revolve, 
~- — the Third, our (9) with the 



Mercury ( next, Venus { ? ) 

(») — the Fourth, ilfrfrf (2) — the 

Moons 



Jupiter (V) and his 4 Moons 



proper Diftances, with refpeft to each other, from the SW, in the Scheme at 
the Beginning of the Book \ or in This here delineated. 




11 * 

WJiat Kind of 5)7?6^ was received in the firft Ages of the World 



been tranfmitted to 



tfoagoras, a learned Greek Philofopher, about 500 Years before Chrift. After 
his Time, it lay dormant, till Nicholas Copernicus, a Clergyman in Prujjia, reviv'd 
it about the latter End of the 15th Century and now it has gain'd the 



Syfl, 



World f 



rfe difplay'd ^ for here are neither folid Orbs nor Ghryftaline Heavens 
a Planets round' as vainly imagined by Ptolemy and Others 3 but eve. 
pears- in a mo ft Jimpk 9 rational, and demonftrable Order.' 



Thing 



It is made up and adornd with ,17 Bodies, w,hich we fhall immediately proceed 
fpeak of, and in the Order and Situation they are found in the Syftem itfelf. 



* The Characters placed with the Names of thePianets, are, for Brevity's fake, commonly ufed by 
Aftronomers, inftead of the Words.at JLexigt.h 5 as jf ioiMefcuryy for &c, 

+ I^oft of- the Ancients (.not acquainted with Mathematical* Learning), took it for granted that the 
Earth flood fillip and the Sun moved, fcecaufe it appcar'd to dp lb. Accordingly, their mofi famous.Syf- 
tern, jjublWhcd hiPiohmu ^Eg^ftimAllronbvw', about 138. Years tftex'GhrijT, fuppofes' the Earth 
immoveably fixed' in the Center of the Univerfe, and the 7. Planets, x\z„Moon, Mercury, Venus, "the 
Sun, Mats, Jupiter, znASaiur.n, to revolve in Ckcies round it. Beyond, thefe is placed the Firmament 
of the fixed Stars • then two Chryflaline Spheres : All which were included in, and "received Motion 
frpm the Primum Mobile, which conftantly carriedallthofe vaffcand folid Orbs about the Earth in 24 
Hours, fromEaft to Weft. ——But this Syftem being found to be too much accommodated to Senfe to 
ftand theTeftof Art 5 others were contrived and publimed at different Times; but allof them being 
embarraiTcd with many Difficulties and Abfurdities, were embraced by a fiw\ and at laft were obliged 

to give Way to the only true and rational Solar SyJIem, reftored by Copernicus, as mentioned above. 

2 Of 



MODERN ASTRONOMY. 



3 



Of 



the 




U N. 




Syfi 



thence, having no circular Motion in an Orbit, but a central one only about 



him through a tfekfcppe. He is about 800.000 Miles in Diameter; is one Mil- 
lion of Times larger than our Earth* 3 and Ipy his rotation difpenfes Light) Heat, 
jand Motion, to all the Planets revolving round him. 

• By obferving.the Sun through a good Glafs, he generally appears to have 
one or more black Spots on his Body, which come on firft on the eaftern Side, pais 



over his Face, and 



eft 



the fame Space of Tinie return again,*, By .thefe Spots not only his Rotation on 
his Axis was' difcoyered as above, but alfo that his Axis leans or inclines to 
the Orbit of the Earth in an Angle of , about 82 Degrees. The Places, and 
Manner in wHifh a large Spot .apoear'd to.pafs. oyer the flip's Difk, in Auguft 



and Septintbgr^ijbfa are as here delineated. 




2 ift of Auguft. the £0 



the 22 



the 23 d 3 1 £5 



peared at /; on the 2.8th not obfeuved 5 on the 29th fupppfed- to be on tac weft- 
em Edge. After 13 Days Abfe9.ce, u e. on Sept. 12th, the Spot appeared again 

qftern Edge at g\ on the 13 th Day it was at b\ gathe-j4a1.it t\ the 



two following Days were cloudy but on the jythit was found at ii ; having 

completed a Revolution. F G reprcfents the Axis of the Motion of the Spot. 

F the North-poh and G- the Scuth-pole, ACB is the Ecliptic, or Traft oppo- 
fite the Earth's Orbit. D and E its two Poles. This Spot was about a thirtieth 
Part of the Diameter of the Sun, confequently was near 26.000 Miles in 
Length} its Breadth was.fomething lefs. — A Spot, lefs in Diameter than our 
Earth, is not vifible without a good Glafs* 

* Thefe Solar Spots do not al ways-remain the fame, but fometimes old ones vanifh, and after- 
wards others fucceed in their Room j fometimes feverai fmaliones gather together and make one 
We Spot; and fometimes a large Spot » feen to be divided into many foall ones. Bu t nowmb- 
ftanding thefe Changes, they alf turn round with the Sun (towards the Weft), m toe Umettmc,- 
Which fs an undeniable Proof they are on his Surface and not at a Diftance from him. 
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Whilft the Sun turns, thus on its Axis in 25 Days and a Quarter 



Matter. 



Matter 



Glafs 



Minutes 



It paffes 



fiftancej but when it falls upon Bodies it cannot penetrate, it is reflected to the 
Eye, and fo renders them vifible. 



Means 



are opaque, or dark Bodies in thecnfelves, and fhine only by this reflected Light ; 
for when the Sun is in fuch a Pofition that it cannot fhine upon chat Part of 
them next us, they become obfeure and invisible. 



There are fx Primary or principal Planets, and ten Moons, which receive 
their Light from the Sun, viz. Mercury, Venus, the Earth and Mooon, Mars % 
yupiter and his four Moons, Saturn and his jhe Moons, Each Primary Planet 
describes a large Orbit round the Sun, and being placed at different Diftances, 
one beyond the other, make their Revolutions in different Periods of Time, 



1 

In thefe Revolutions of the Planets, there is one thing ,very remarkable, 
which is, that they are all made the fame IP ay, - i. e> from Weft, towards 
the Eaft, and oppofite the middle or equatorial Parts of the Sun which caufed 
fome Philosophers to imagine they were carried about by a Vortex or Whirlpool of 
Mthereal Matter. But many Obfervations made on the Heavenly Bodies by the 
Moderns ) have fufficiently confuted that Opinion *. 



%* If the young Afronomer has a Mind to obferve the Spots upon the Si 
thebeft Way will be to ufe ^RefraSling Telefcope of about fix or eight Feet 
or a RefleSling one of two or three, with a fmoaked Glafs placed before the Eye- 
glafs next the Eye, which will take off the glaring Light, and render the Spots 
vifible. ,By' this Method their Appearances may be obferved, Day by Day, 
and the Tra£t they defcribe in their Paffage over the Sun's Difk eafily afcer- 
tained. — Or, the Image or Pidlure of the Sun, with its Spots, may be received 
into a dark Room, through a Telefcope of one or two Feet long> (without a 
fmoaked Glafs) upon a Piece of white Paper, which may be magnified or 
diminifhed, by bringing the Paper nearer or further from the Glafs, to the 



Dimenfions you pleafe. 



Way 



venience attends it, which is, that the Image, feen upon the Paper, always 

Pofition. 



» 

* This will be further confidered, when we come to treat of the Motion of Comets. 
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I 



Of 



MODERN ASTRONOMY. 

I 




Of the Planet Mercur y. 

EXT the Sun, at the Diftance of 32 Millions of Miles, we find Mercury 



*3 



performing his Revolution in the Space of 87 .Days, 23 if^n 1 , arid 
Minutes.— -He is feldom feen with the naked Eye, hecaufe of his Nearnefs to 
the Sim, being never diftanc (either Before or c/ifcr him) more than 27 
Degrees : And, becaufe the Heavens, at the Time Mercury is at his greateft ap- 
parent Diftance from the Sun, are fo illuminated, there can be no Obfervation 
made to difcover the Spots on his Body, by which his Rotation on his Axis might 
be certainly difcovered. —The Diameter * of this Planet is about 2460 Miles $ 
which makes him near 30 Times lefs in Bulk than our Earth. 

. The Year f , to the Inhabitants of this Planet,- (f< 
Learned, that the feveral Planets are fo many Worlds, furnifh'd with Beings of 
different Kinds as our Earth is 3 ) is not quite fo much as one Quarter of Ours : 
But as they are almoft three Times nearer the Sun than we are, his Face rntfft con- 
fequently appear nearly three Times bigger $ , and his Light and Heat nearly nine 
Times greater than with Us. This Degree of Heat would continually keep our 
Waters boiling, and render it impoffible for Us to live j but the Bodies of Ani- 
mals and Vegetables there, are, no doubtj properly tempered to fuftain it. 



7 



as well as their Planet, 



v V* J. 

we are here 5 and may require that great Decree of Heat to fupport them in" Life, 
which would deftroy Beings of our fofter Texture, and confume them away. 



Ajl, 



Seqfo 



Nearnefs 

greateft Diftance from him) to difcover the Inclination of -his Axis, or the Time he 

revolves about it, 

■ 

The People in this Planet will obferve the Spots on the Sun's Difk much plainer 
than we can, and, by that means, be enabled to difcover his Rotation on his Axis, 
and better afcertain what thofe Spots- are. They will fee all the other Planets re- 
volve round them : Confequently Venus and our Earth, when oppofite the Sun, 
will {bine with" a full Face towards them, and afford a great Light by Night 
there 5 but Mars, Jupiter, and Saturn will appear nearly the fame as they do to 
us, only they will not give them quite fo much Light on Account of their greater 
Diftance from that Planet* 



* The Ditlanm of the Planets from Us, and from one another ; and alfo their Diameters, are ob- 
tained by "Trigonometry An eafy Method of making thofe Calculation?, is fhewn in my Treztlfe on 
that Subjeft. The Dijlances of the Planets fom the Sun given in this Syftem are what were com- 
puted by the Aftronomers till the late Tranftt of Venus ; but from very accurate Obfervations made 
on that Phenomenon, their Diftances are now found to be fomething above 1 Part in 6 more. Both 
Diftances are exprefs ? d in the Table at Page 27. 

f The Revolution of a Phnetrotindthe Sun, is called the Annual ox Yearly Motion, becaufe the Inhabi- 
tants have all the Alterations of the Seafons, and Varieties of the Year complete in that Revolution, 
— And the Rotation of a Planet round its Axis, is called the Diurnal or Daily Motion; becaufe by. this 
Means, each part Of its' Surface is carried fucceflively towards and from the Sun, which always il- 
luminates thatHalf next him, making it Day ; whi)fr the other Half remaining in Darknefs; mutt 
conftitute its Night. 

The Periods of the Planets are determined by obferving the Time of their Departure from a fix d 
Star, till they arrive to the fame Star again.. — And the Diurnal Rotation round their Axis is difcovered 
by Spots feen with theTeiefcope upon their Difks, which Spots appear to pals over their Faces in a 

certain Space of Time, and after being abfent the fame Time* return again and pafs over their 
Di/ks as before, 

c . of 



6 A Short SYSTEM of 



Of the Planet Venus. 



EXT beyond Mercury is the glittering Planet Venus : She makes her pe- 
_ nodical Revolution in 224 Days, 16 Hours, and 49 Minutes, at the Dis- 
tance of 59 Millions of Miles from the San. She is obferved to turn upon her 
Axis in 23 Hours, and her Diameter is about 7906 Miles, which is nearly equal 



N 



to that of our Earth. 



Mercury 




1 

ifthh 



Morning or Evening, according as Che is bej< 



or after the Sun. When fhe is in that Part of her Orbit Weft 
in the Mottling before him, and is called the Morning -far. When fhe is on the 
eaft Side of the Sun, fhe fets in the Evening after him, and is then the Evening 'ftar. • 

-f r 

ft 

Since thefe two Planets,. Venus and Mercury, always accompany the Sun,, 
(and are never farther from him than, the latter about 27 Degrees, and the 
former 47,) Aftronomers well know, that the EarthYOrb muft circumfcribe 
their Orbs \ and that they revolve about the Sun in Circles much nearer than 
we are : Hence it is, they are never found one-fixth or fcarcdy one-eighth Part 
of a whole Circle from him ; which they would be, if the Earth was in the 
Center of the Syjlem, and they went round us *. ■ 

To the Inhabitants of this Planet, the Sun will appear £mo9t twice as big 
as he does to us : His Face, and confequently his Light and Heat, muft be aU 
mo'ft four Times greater. The Tear in that Planet is about two-thirds of our 
Year, and the Length of the Day 23 Hours. 

They who obferve the Heavens there, will fee four Planets above them ^ 
viz;, the Earth, Mars, Jupiter, and Saturn ; and one below, which \%jMer- 
cury. When our Earth is in Oppofttion to the Sun, it will appear to fhine (in 
the Night) there with a full Face, and very bright. The Moon will always 
feem to wait upon the' Earth, and never appear more than half a Degree (or two 
Hands Breadth) from it. Mercury will accompany the Sun, : and be feen as a 
Morning and Evening Star by Turns, juft as Venus does to us. 

■ 

- 

Some Aftronomers think, they have obferved a fmall Moon belonging to this 
Planet, about one-fourth as big as Venus \ And the Reafon we don't frequently 
fee it, is owing, perhaps, to the Unfitnefs of its Surface to refleft the Light fo 
far.. And indeed, if this Planet has no Moon, I can't conceive how the Inha- 
bitants wilhdiftinguifh their Times, fince the Inclination of 'its Axis is very little *f-, 
if any, and the Sun always in their Equator ; confequently there muft be 



Night 



* Venus and Mvrcury appearin 



like the Moon, is another 



spearing through the Telefcope, fometimes horrid', and fometimes gibbous,. 
Proof of their going round the Sun in Orbits within the Earth's Orbit 5 and 
for this Reafon they are called inferior Planets. Venus is fix Times nearer us at her inferior Conjunction^ 
when on this Side theSun next us, than at herfuperior Conjunftion, beyond theSun, She confequently 
appears much bigger in the former Situation than in the latter. For though at her inferior Conjunction- 
fhefliews but a fmall Partof her enlightened T>i(k, and looks through the Telefcope like aMoon three 
Days old ; yet on Account of her Nearnefs to us^that fmall Part contains a greater Area of Light than 
the whole Diflc does, when at her greateft Diftance beyond the Sun. In this Situation {he has been- 
often feen in the Day near the Sun, and been taken, by the common People, for a New Star. 

f According to Bianchini's Obfervation, her Axis inclines 75 Degrees*, and her Day is equal' 
24I of ours, " . J n 

'Of 
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OF the Earth. 1 



m 

THE Earth, on which we live, is one of the Planets ; the next beyond 
Venus. She moves round her Orbit at the Diftance of 81 Millions of 
Miles from the Sun, and completes her Revolution in ?hc D/w, c Honrs, and 



Auiiimn, and Spring. 



Winter. 



^ 4 

Befides the Annual or yearly Motion, ihe 'has a Diurnal one upon her Axis 
from Weft to Eaft in 24 Hours, which makes the Sun and all the heavenly 
Bodies appear to move round from Eaft to Weft in the fame Time. This is the 
Caufe of Day and Night 3 and of the rjfing and fating of all the heavenly Bodies. 

If the Earth were view'd from the Sun, as £he revolves in her Orbit, jfhe would 
feem to pafs (as a fmall Star) through the Heavens, defcribing a Circle among 
the fixed Stars. Which Circle Aftronomers have divided into twelve equal Parts, 
correfponding to the twelve Months of the Year and have fuppos'd each Part 
covered with an Image, or PiAure of fome living Creature, and cali'd that Space 
by the Name, or Sign of the Image depi&ed there* 

1 

■ 

The Names and Characters of the twelve Signs are, 

Aries Taurus Gemini Cancer Leo Virgo Libra Scorpio Sagitarius Capricornus Aquarius Pifce 5 

T n 25 £i ^ rri f vf >£- 

Ram Bull Twins Crab-£fh Lion Virgin Ballance" Scorpion Archer Sea-goat Waterbearer Fillies. . 

1 

* 

When the Earth, moving round her Orbit, comes oppofite to any of thefe 
Piftures, fhe is faid to be in that Sign^ which the Pidure expreffes. And as 



Motion the fame Way 



Weft to Eaft, the Sun 



but ftill in the oppofite Point. For when the Earth' is in that Part marked 
Aries* or the Ram- 9 the Sun will be in that Part'mark'd Libra, or the Ballance% 
and fo of any other ; as may be feen in the Earth's -Orbit delineated on the other 



Side. 



Eclip 



eciipfe each other, unlefs they appear upon that Line, and in the fame Point, 
and then the nearer may happen to obftrudt our View of the other beyond it. 



* The Revolution of the Emb in her Orbit, which is the length of a Solar Tear, is exactly 365 
Days, 5 Hours, and 49 Minutes; but we (to avoid Fractions) accountit 365 Days, 6 flours, which is 
uMinutestoomuch. Thefe it Minutes, i.n about 1 34 Years, amounttoone whole Day; which Day 
being retain'd, muft make the Sun appear to recede one Day back in the Kalendar in thatTime. Con- 
fequentiy, the Vernal Equinox ■, which happened about the 21 ft of March, at the Time of the Ntiene 
Council, (in 325,) muft, after 234 Years, happen on the 20th, and in 134 Years more, on the 19th, 
andfoon, In our Time, the Equinox wzs gone back to theiotji of March 5 i. e, irDays from the Place 
it was in before ; and would in Time, have retreated through the whole Kalendar, and thereby have 
thrown all the moveable Feafts into the greater!: Co nfufion.-- To remedy this Inconvenience, the Legtf- 
ktivePower, by an A6t pafled in 1752, threw cut the 11 additional Days, bycalling the 3d of Sep- 
temper the 14th, in Order to bring the Equinox to the Place it was at when that Councll^was held. 
And, to keep it fix'd there, order'd, that three Days every 400 Years (hould be omitted, in the fol* 
lowing Manner 5 viz. the Years 1800 and 1900, which fhou Id have been Leap-years, fhall be accounted 
•cmnmon-Yean, of 365 Days only. But the Year 2000, and every fourth Hundred Year afcer that, 
(hall be a Leap-year of 366 Days, the intermediate Hundreds only common Tears. By this Means, our 
Reckoning will not varyaZ>tfy again, in lefs than 8 or lOQoaTears^ which is very inconsiderable. ^ 

%*,Our Times and Seafons now correfpond with thofeat the Calling of the fabChrtftian Council* 
when the Affairs of the Church were fettled <b) Order of the Emperor* Conjlantine the Great, in the 



Year of Cbrift 325, 3 



if 
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A Short SYSTEM of 



If the Earth had no Inclination of its Axis to the Plane of its Orbit, the 
Sun would ever appear in the Equino&ial, making the Days and Nights equal 
throughout the Year, But by having an Inclination from the Perpendicular 
of 23- Degrees, and dire&ing the Poles always to the fame Points, of the 
Heavens 3 hence arifes the Divifion of the Earth into Zones, as exhibited in 
wy Geography, and all the Variety of the Seafons we enjoy as is clearly ex- 
prefled in the following Figure* 

By this Inclination, the Sun ' is made fometimes to vifit the northern and 
fometimes the fouthern Parts, making them more warm and comfortable 5 and 
leaving the (equinoctial Parts for a fmall Time,, makes them mare-cool and fie 
for Habitation. 



j 




1 

eh the 'Earth is in Libra, the Sufi will appear to be in Aries. Then 
tjegins our Spring. The Sun is over the EpinoBial, and his Light is diffufed 
equally from Pole to Pole* rhaking the Days' and Nights every where equal. 



\Jl of March ^ 



When 



No. 



corn, the Sun is then feen at Cancer. Now the 
wards the Sun, but all the northern Parts are much nearer, 
Urike us more forcibly $ while the fouthern Parts are turn'd fro: 
the Pole itfelf, and the Parts round it, are involved in Darknefs, This is the 



His Rays now 
the Sun : and 



Beginning of Summer \ 



Jzine lift 



■ 1 



From hence, as the Earth advances, the Sun begins to leave the north- 
tin Parts, till fhe arrives at Aries, where the Sun appears in Libra. Pie is then 
got over the EquinoSlial again, and diftributes his Light and Heat equally over 
the Globe from Pole to Pole, 'making equal Pay and Night, as in the Spring. 

This is the Beginning of Autumn, and happens September 2-d.~~ As the, 

'Earth goes on, the Days ftill continue to Ihorten, till fhe arrives at Cancer, at 
which Time the Sun will be found in Capricorn. Now the fouthern Parts, you 
fee, are turn'd towards the Sun, and ftrongly illuminated, making their Sum- 
mer; whilft the northern Parts are turn'd from him, and the Pole is. involved 



fouthe. 



2 



Our Days 
tnd Winter 

Here* 



1 



MODERN ASTRONOMY; $ 

"V* 

Here it may not be improper to obferve, that the Orbit of the Earth is nbt 
|>erfedtly circular^ but a littie elliptical: For which Reafon, the Sun will be nearer 
the Earth at dne time than another ; and the Earth will move fometimes flower and 



. . Wh 

in lefs time than the other. 



M r 

froth Autumn September 23d. to Spring March 
Spring to Autumn again . And fo many days is our. 
in the Sun is farther off) than our Winter Half 



(when the Sun is nearer) as any one may eafily perceive, if he will oniy count 
the Days from thefe Period's in an Ahianadi. 

1 

1 

The Figure of the Earth is that of a round Ball, as is evident from the Obfer- 

vations of thofe who have failed round it; as alfo from its Shadow being always 

round when it is feen to fall upon the Moon and eclipfe her. But the Parts at 
the Equator have been found, by Sir IJadc Newton* to be higher than thole at 
the Poles by about 17 Miles. And it is neceflary it fliould be fo conftrudted, 
elle the Waters of the OceHh there, would bfce whirled over the Land, by • 
the Earth's Diurnal Rotation. 



The Circumference of the Earth is fuppofed' to b& divided into 360 equal 
Parts, caird Degrees* and each of thefe into 60 Parts, call'd Minutes. Now 
our Countryman, Mr. Norwood, found by meafuring from London to Tork, in 
the Year 1655, that one of thofe Degrees upon the Earths Surface contain'd 
69^. Miles; therefore its Gifcumfefelik rauft be 25,020' Miles, and its Diameter 
■ 7964. 

1 

^ The Earth is furrounded with. a thin. vaporous Air, call'd its Atmofphere': 
This reaches every where to the Height bf about 46 or 47, Miles; and 
ierves to fufpend the Clouds, furnifli us with tVinds and Rains* and ferves to 
the common Purpofes of Breathing'* it is a:lfo the Caufe of thfe Morning and 
Evening Twilight* arid all the Brighthefs and Glory bf the Sky. 

Every Planet is fuppbfed to be furrotirided with fuch an Atmofphere* virhicli 
ferves to the fame Purpofes there, lis ours doe$ here f . 

* The common People think tKik the Sun moves; and that the Earth ftands fi&ed in the Centre of 

the Univerfe; and tfheh they argue on this Subject, produce thofe Texts where mention is made of 
the Foundation and Pillars of the Earth ; and chac it abideth for ever. — Alfo, that the Sun rijeth* goeth 

forth like a Bridegroom out of his 
wd Hill over Gibeon ; and zvenS back 




ten Degrees on Ahaz Dial. But all thefe Expreflions are to be underltood according to the Appear* 
dnce of Things, not as they 4re in Faff; With the Sacred Writers ic w,as ufual; when.they fpakeof 
the Sun or Edrth, to exprefs themfelyes according to the Conceptions and Ideas of thePeopJe rather thari 
the real Nature of the Syftem. And even the Ajtronomers themfelves, though they know and teach the 
Contrary, y£t in theircommon Convention fay — Sunrifes — the Sun fcis~the Swhnovesi&c. For 
did they alledge the Motion to be in the Earth, they wt>uld be onder a neceffity of explaining them- 
ielves every .Time they fpake to the Vulgar on that Head. — Buc there are many Places in Scripture 
which clearly afTert the Situation, Figiire, &c. of the Earth, the Plurality of Worlds, Antipodes, &c* — As 
( 1 ft . ) where God is faid to frame the Worlds by his Word* Now Worlds muft imply more than one y confe- 

^ 321..! d; t« :„UnU!* a A \XTnr)Aa ' tttwh/foth* I'M*?,! Tit/fit*}// \. #> tYip. WnrM j nr RhrtKwi* 



Hwuhi j kfcj*.* j — — » ». - — " — - ■ — — - — r - ■ ^A^orld ^ 

inhabit muft globular* —Rehtwg the World upon Nothing; u e. fufpended it in the immthk Void- 
He Jhall fubdue People under us\ i. e.' the Antipodes.-- And Nations under our Feet u e. the Kingdoms 
of the Weft.— The wind goeth toivards the South, and turneih about to the North according to Us Circuit j 

ihisexpreffeth the Trade-<a>ittds and Monfoons. **-And the Rev. Mr Kennedy, in his Agronomical 

Chronology, has proved, from the Writings of Mofes, that recommenced at the Autumnal tiquino* 
--That the Edrth be*ari its anriUal Motion, Oftober 25th at No'oh ; the Sun being then" ib h 24' to 
the Welt of Greenwich, i. e, over a Meridian patting through the Middle of the va!ft Pacific Ocean. 
That this happened, in Coincidence with zfullMoon, on the fourth Day of the firft Week at Noon; 
being Thurfda}.-- And from the Year 176 r was 5768- filar Years. - 

f If, from what has been faid, the Learner underftands the various Motions of ihe Earthy he 
will eaGly conceive the Motions of the reft of the Planets. . For, they all move in Orbits, like our 
Earthi round the Sun^ which makes* in the fame Man tier, their Yeaf<-~ They alfo revolve upon their 
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Of 



the 



M o^o N. 
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Motion 



Orbit is carried (as it were) round the Sun together with our Earth; for which' 
Reafon fhe is called the Earttis Satellite, or Attendant. — She makes one Revo- 
lution round the Earthy with refpedt to the fixed Stars, in 27 Days, 7 Hoars, 



Month. 



Moon 



her, fhe will not arrive to the fame Pofition, with regard to the Sun, as fhe 
was when fhe begun her Courfe, till about i~ Days more. Hence, from one 
new Moon to another is about 2Qi Days, and this is called the Synodieal Months 



Moon 



Moon 



Moon 



own Axis, and that is the Reafon the fame P'ace is always prefen ted to our 
View, 

t 1 

V 

1 

* 

The Moon \s confiderably fmaller than any of the Planets, but by Reafon of 
Her Nearriefs, fhe appears the.biggefl^ her Diftance being only 240.000 Miles 
from us. Her Diameter is found to be about 2175, Miles} — her Circumfe- 
rence 6829 which makes her GJobe near 50 Times lefs than ours. 

That the Moon has Day and Night, is evident from the Light and Shadow, 
of the Sun feen upon it, moving round it from Weft to Eajl in one Month. 
That fhe has Summer ' and Winter is clear from her prefenting fometimes more 
of her northern Parrs, and at other times more of htr fouthem, by which alfo* 
we learn that her Axis inclines (like our Earth's) to the Plane of her Orbit, but 
not- fo much hers being only 6^ Degrees from the Perpendicular, but ours 
2 3i Degrees.— That fhe has Mountains, Seas, and Valleys, is manifeft from the 
Inequalities and Unevenneffes in her Surface, which are plainly to be feen with 
the .Tele/cope* — She is alfo fuppofed to have an Atmofphere. — • And our Earth 
doth the Office of a Moon to the Lunarians (if any there) as their Planet does 



to us. 



The brighter Parte of the Moon are fuppofed to be. various Regions of Land, {In- 
ning by the refletfed Light of the Sun, the darker Parts are Oceans, Seas, and Lakes* 
(or deep Cavities and Pits) which, as they abforb the Light, muft appear more ob- 
fcure ; the bright Spots and Streaks of Light, are j udged to be XJlands, Hills and long 
Ridges of Mountains, ftrongly illuminated by the Sun. 



Am, which, produces the Returns of Day and Night, — From the Intimation of their Axes to the 
Plane of their Orbits, arifes the Divifion of their Globes into Torrid, Temperate, and Frigid Zones. 
By keeping their Poles always directed to the fame Points of the Heavens, they muft neceffariiy have' 
the.varigated Seafons of Simmer and' Winter.-— And from their Al?riofpberes arife Twilight, Winds* 
Mifisy &c. as upon our Earth, only, , in fome Planets, thefe Phenomena may happen in a greater or 
lefs Degree thon upon the Earth itfelf. ' , 

* The Moon appears to move every Day towards the Wejl\ This is earned by the Earth's daily 
Rotation upon her Axis the contrary W ay. But her real Motion, like the reft of the Planets, is to- 
wards the Eaft. For if you obferve hcj any. Night near a fifd Star, you will find her the Night- 
following confiderably rembv'd towards the Ea/i; and the next Night twice as far } and fo on:' 
Till {he (cornpleating her Round) returns to the Star. again, 
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and Mountains* on that Hemi- 




f 



a Mare Hyperboreum 
b Paludes Hyperboreas 
c Sinus Hyperboreus 



The Qccfan, Seas, and Lakes arej 



d Mare Eounr g 
e Mare Mediterraneurri h 
f Pontas Euxinus. 



Pnlus Meotis 
Mare Cafpiurri 



1 Mare Adriatioini 
k Propontis, 



' Regio Hyperborea 
m Sarin afia - 
n Taurica CherfonfuS 
o Italia 



The Countries and I/lands are, 



p Msefia ( 
? Afia 

r Chokhis 
f Sicilia 



* Peloponnefus 

Scythia 

w Perfia 
■v Arabia 



jr Paleflina 
2 iEgyptus 
fefJLybia 

d Infula Circunna : # 



The Mountains and jE&'/A are, 



i Mt. Sinai— 2 Mt. Taurus— 3 Mt. Sepher— 4 Mt. iEtna— 5 Mt. Apenninus— 6 Mt. Olympus*; 

1 

The other Side of the Moon we are never permitted 1 tb fee, nor the Inhabit 
tants (if any) to fee Us, without taking a Journey to this Side next us, and fome 
of them muft travel more than 1500 Miles to obtain' a Sight of our Earth at 
all, ' • 

Another Thing, no lefs remarkable thaji. wonderful and curious, is, ' that 

thofe who inhabit the Middle of the Surface next us (as about Mount Olympus 
and More Adriaticum) will fee our Earth ce>nftantly over their Heads, and in-* 
creqfing and decreqjing in Light like ja Moony wh.ilft thofe who live -near the 
Borders will fee the fame Appearances cpntinully an the:oppofite Parte of their 
Horizon • . 



1 - » 

To the Inhabitants of the Moon in general, the Magnitude Light and Heat 

of the are much the fame as with us here, owing to-Jier fmali Diftance 
from us. But the Length of the Day in that Planet is equal to near 30 of 



* Some of thefc Mountains are thought to be higher than any on pur .Earth* .Their Heights 
are eafily obtained by Trigonometry. See my Treatife ori that Subject. The Shadow of fome of 

the Mountains may be fee n- with a 'good Telefcope to fall upon the Moon's Surfaiie s and lengthen 
$nd Khorten as £he approaches or recedes from the Sun. 
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ours } 
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and Months are of the fame Length 5 and the Tear % to the Inhabitants 
there, is exactly equal to ours, becaufe (he turns each pole towards and from the 
Sun* in the fame manner as the Earth does in that Period of Time,: But the 
Variety of Seafons, with regard to ! Heat in Sum/tfer and Cold in Winter is much 
lefs than upon this Globe, -arlfiflg frorft a much fmaller Inclination of her Axis* 
which is a'bout t\ Degrees: Ctofequently the Tortid Zone muft be only 13 Dc~ 



grees — the Frigid Zone 



Temp 



» 1 

The Lunarians Will obferve our Earth to fhifie like a Moon i 
«?oes to us. For, the Earth and Mom are mutually Mobns 
Only, when they are a new Moon to us, We are a full Mem to t 



And wheii 



appear to tncreaje in Light, we fhall appear to decreafe in the fame Pro 
&g. All this is evident from a bare* Jnlpeftion of the following Schem 



V " 1 



v-.i/v . 




/*■///. 'h i, , iil.'v.-.uW a. 
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Quarter 



From a Slgi 

. .Mw next th 
Consequently, 



\\\\\-. 



Kfalf of* the Eam and? 

and the other Half always darl 



ktminated Side towards 1 us,- where fhe is in thefrft Quarter and we appear to 
the Inhabitants ' there in the laji Quarter. —-At C, fhe becomes a full Moon ^ 
fhining bright upon. us. r whilft we are a new Moon, and invifibie to them,-— 
At D, fhe prefents Half the illuminated Face again % Now (he is in the 
Smarter * ^ud we m the Jirfi . When {he returns to i 



Manner 



hinl— Bur in going frofri C by D ta A,- fhe decreaf 



Weft- of the 



and rifes and fets p before him* 



■ « ■ * 

Tliere'is one Tiling further to'bfe obfen?ed, 



Moon 



Mdtin 
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dujfa 
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Ji/TARS moves in an Orbit round the Sun, between tbe Earth and 

Jupiter, making one Revolution in the Space of i Tear, 321 Days> 
23 Hours, and 27. Minutes; at the Diftance of 123 Millions of Miles. This. 
Planet is of a Ctf/wr, (fuppos'd to be owing to the Thicknefs of its M- ' 



0 M 



Nature of the to- refledt that 



>m the Spots upon his Body, in 24 .Hewr* 

Miles in Diameter, which makes him a 



Minutes 

Times lefs in Bulk than our Earth. 

Jk&rj, when in Oppoftion to the Sun, is five Times nearer us than when in 
ConyunBion 3 for this Reafon he appears much /^rg^r and brighter at one Time 
than another* In the Quadrature^ appears almoft bijfeSted like the Moon, but 



never boru'd* which is a Proof that his Orbit circumfcribes ours, and lies 
wholly beyond it, . _ 

1 

As this Planet is almoft Half as far again from the Sun as our Earth is, his 
Inhabitants will fee the Sun's Diameter but little more than Half as big; con- 
fcqucntly, his Light and Heat is not Half fo great as it is here. Their 
Tear is almoft twice as long as ours, and their natural Day is greater by about 
40 Minutes. ' ' 

1 

1 1 

The Axis of this Planet (as appears from the Revolution of the Spots upon 
his Surface) is nearly at Right Angles to the Plane of the Orbit ; consequently, 
the Days and Nights are almoft equal every where over the whole Globe. But 
Places in different Latitudes will partake of different Degrees of Heat and Cold, 
on account of the different Inclination of the Sim's Rays to the Horizon, as in- 
the Cafe of our Earth, when the Sun is in the Equinoxes } in March and Septem- 
ber. 

1 » ■ 1 * 

- 

Though AJlronomers have not been able to difcover any Moon belonging to 
this Planet, yet it is very probable he has one *, elfe the Inhabitants will be 
depriv'd of that mod ufefuj Divifion of Time into Months, which we have mea- 
fur'd out to us 12 Times in a Year, by that Number of Revolutions of our. Moon 
rouad the Earth, 

• The Spectators of the Heavens in Mars will rarely, if ever, fee Mercury, uftlefs . 
it be when that Planet, paffing di really between them and the Sun appears as a 
black Spot upon his Face, as he does fometimes to us. Venus, there, will appear 
about as far from the Sun as Mercury does with us ; and the Earth will appear, 
as far as Venus appears to us to be from the Sun ; and will become their Morning 
and Evening Star, by Turns, juft as Venus does here. And when the Earth* feen ' 



1 - w 

a Glafs) horrid, 



Moon 



will be of the fame Figure; if it can be feen there, and at its greateft Diftance not 
above t of a Degree (or a Hand's Breadth) from the Earth. Saturn and Jupiter 
will appear nearly the fame as to us. 

1 

* As the Rotation of a Planet upon its Axis makes its Day, and the Revolution round the Orbit 
its Yiar\ fo the Revolution of z Moon about a Planet makes its Mentha Confequently, if a Planet 
has no Moon furrounding it, it can have no Month, but only Days and Tears. 
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Shades fomething like 



EXT- beyond Mars, we find therefulgent Planet Jupiter moving round 
the Sun in 1 1 Tears, 3 14 Days, 12 Hours, and 20 Minutes, at the Diftancc? 
of 424 Millions of Miles from him. By the Tele/cope, he is found to have dark 

elts furrounding his Body, near, and parallel to his Equa- 
tor*, in the loweft is a large Spot, by which his Rotation on his Axis was difco- 
verM to be in 9 Hours and 56 Minutes. This Planet, as well as Mars and Saturn 
is much nearer the Earth when in Oppofition to the Sun, than in any other Situa- 
tion in his Orbit. He is upwards of 81.000 Miles in Diameter, which makes 
him about 1060 Times bigger than our Earth; and has 4 Satellites or Moons re- 
volving round him to enlighten him by Night, as our Moon doesus > in a conftant 
diredt Order, as follows : 



1 

2. ! revolves 



3 
4 



1 D. 18 H. 361 



Mil 



es- 



in 



C16- 




5 



13 - 15 ( at the J 9 1 SemidiameterS of 
3 - 59rDiftance/ 144 f Jupiter* & Body. 

30J 



2 



18 - 



of C25 




29.000 1 
364.000 
580.000 



1 .000.0 OO' 

from his Center- 



Moons 



to be further than about £ of a Degree, or a Hand's Breadth from him : Their Or-' 
bits are delineated round -Jupiter in the Scheme at the beginning of the Book, bat 
are drawn 100 times too large in Proportion to the Orbits of the Planets. By ob- 



Dijk 
Hpid % 



Telefcop 



Eclipfes of J 'up 



Minutes 



which is about 8 



of Miles *. — And this vaft Space Light paffes through 



Motion 



us. 



By the Eclipfes, or Immerjiom and Emerfions of thefe Satellites, or Moons % 
into and out of his Shadow, the Longitude of Places on our Globe may be 
found +. 



1 * When the Earth is between the Sun and Jupiter thefe iW/)^ happen 7 or % Minutes toofoon ; 
and when the Earth is in the oppofite Part of her Orbit, beyond the Sun, they happen as much toolatt 
than they fhould by the beft Calculations: TheReafon is, becaufe the Light has further to go in 
the latter Cafe than the former, by the Dimeter of the Earth's Orbit* 

t Suppofe I find, by Mr. Whitis Ephemeris, that the firft "Satellite of Jupiter will be immers'd'mto 
Jupjter's^ Shadow at 8 o'Clock at Night, at London, on fame certain Day j but, being at Sea, I ob- 
serve, with a Tele/cope^ the Immerjion to begin at 10 o'Glock the fame Evening; the Difference 
which is 2 Hours turn'd in Degrees, allowing 15 0 for each Hour, {hews that I am 30 0 to the Eall 
becaufe the Time is more than at London. Had the Time been 2 Hours left, I fhould have been 30 
to the Weft. By this Method, the Mariners are enabled to correft their Reckoning by thefe Moons 
of Jupiter, which were never heard of or feen till difcover'd, with the Telefcope, by Galileo, on 
the* 7th of January, itxo. 



Jupiter 
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Jupiter is little more than 5 Times further from the Sun than the Earth is, 

confcquently his Diameter to that Planet is not a fifth Part of what it appears 
to us 5 and, therefore, his Light and Seat muft be 25 Times lefs than ours, 



Their Tear is almoft 12 of ours;, but their Daps and Nights are but fhort 
being about 5 Hours each, tho' their year is fo long and tedious. * As the Axis, 
of this Planet Inclines but little (if any) to the plane of his Orbit, the Days 



Night 



Mars 



The Satellites, or Moons', to the Inhabitants there, will appear as large, 
perhaps, as our Moon does to us here ^\ and they will have four Kinds of Months, 
whofe Lengths are determined by the Revolutions of their Moons. In one of 
Jupiter s Tears \ which is nearly 12 of ours, there will be about 2407- of the 
ieafi months : — 1203 of tht fecond Kind: — 601 of the third: — and 254 of the 
joitrth or greateft. A Year in Jupiter, contains a great Number of their Days, 
not lefs than 10 464.; but of the four Sorts of Months, the leaft contains only 
41 Days j~the jecond about 8~ j— and the third 174 \ — and the greateft about 4r 
Days. 



1 • f 

By the frequent Eclipfes of thefe font- Moons the Navigators in Jupiter (if 
there be any) will be enabled to afecrtain their Longitude better than we can 
'here unon our Globe bv the Afliftance of our (one") Moon. 



The Jjironomers in Jupiter will never fee Mercury, Venus, the Eartb^not 
perhaps Mars, (unlefs in their Horizon fometimes, at the Beginning and End 
'of their IfwHgbt) fince from that-Diftance, they muft appear to accompany the 
Sun, and rife and fet almoft at the fame Time with him. Nor will they, with- 
out„better Glares than ours, be able to know there are fuch Worlds in Exis- 
tence. But they will fee Saturn and his five Moons, and perhaps be able to 
difcover the Seajbns, &c. in that Planet, fomcthing better than we can, Saturn 
will alfo appear to them fometimes bigger and fometimes lefs, as Mars does to 
■us, as he is nearer or further off in his Orbit from them, as is clear from a View 

of the Syftem it'felf. 



. * Jupiter, on Account of his rapid Motion upon his Axis, has his Equatorial Diameter greater 

•than the Polar by about T * y Part. 

f Jupiter will aho appear a Moon to them ; and to his iirft Satellite more than 10 times as 
'large in Diameter as the Earth does to our Moon. He will be fcen to increafe and decreafe in 

•all the Lunar Shapes every 42 -J- Hours. 

% The Immerfions of Jupiter s Satellites into his Shadow can only be feen when he is Weft of the 
Sun, and their Emerfiom when he is Eaft of him. And when he is in exact. Opposition to, or Gmt- 
gunahn with the Sun it will be in vain tb look for either, becaufehis Shadow, lying perfectly be- 
hind his Bod% Is impoffible to be feen at the Earth.— The fame Appearances happen with Refpeft 
$o«the Satellites oi Saturn. 



1 

1 



r 

i 

! 



\ 



1 

\ 



1 
\ 
I 



5 



Of 



\ 



i6 



A Short SYSTEM of 



■ i 

Of the Planet Saturn. 



N is the higheft Planet, -and moft remote in our Syftem, being 
rom the Sun 777 Millions of Miles. He makes his Periodical Re- 



volution in 29 Tears, 



Miles 



74 Days, and 6 Hours, and 36 (Minutes, His Diameter 
therefore he is 600 Times bigger then the Earth, and 
Half as big as "Jupiter. He is obferv'd to have always a round full Face, but is 
of a dull Lead- colour. It is uncertain whether this Planet revolves upon his 
Axis or not, becaufe of his vaft Diftance from us. By viewing him through 
the Tele/cope, he appears to have a Ring furrounding his Body, and beyond that 
5 Satellites moving round him, as he does round the Sun 3 and according to the 
lateft Difcoveries, their Revolutions and diftances from him are as here fee down : 
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3 >revolves^ 4 
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4 1 



Semidiameters of 
Saturn's Body 



1 



From 



87.000 

■{ 263.000. 
600.000 
1. 800.000 



Saturn's Center. 



Their Orbits are delineated upon the Orbit of Saturn in the Syftem, but are 
drawn 100 Times too big in Proportion to the Orbs of the Primary Planets. 



Moons 



Angle of about 30 or 31 Degrees 



and cut his Orbit at aft 



it 

Belides thefe 5 Moons,- this Planet, as I obferved before, is found to have a 
Turprifi.ng Ring within them encompaffing him on every Side, but doth no where 
touch his Body. The Breadth of the Ring is about 21.000 Miles, and the Dif- 
fiance of it from Satum y on every Part, much the fame 5 fo that, in fome Situa- 
tions, the Heavens may be diftind:ly feen between the Ring and his Body, It ap- 
pears to be fufpended over the Equator^ that Planet; is judg'd to be about 7 or 
800 Miles thick. And its ufe is fuppos'd to give Light and Heat to the People 
there. * - 



The Ringk nearly' parallel to the Earths Equator, and puts on many different 
Apearances to Us here: for when Saturn is in 20 0 of Sagitarius % the nothern 
Parts of the Planet being turn'd towards the Sun, making it Summer there, 
the Ring then appears qqite open.— When he is at 20 0 of Pifces^ the Ring is quite 
Jhut, appearing only as a Line upon the Equator ; then their Days and Nights are 
equal.-— When he arrives to 20 0 of Gemini, the fouihern Parts are turned towards 1 
the Sun, and the Ring appears open again. Now it is Summer to the fouthern 
Inhabitants of that Planet.— When he is advanced to 20 0 of Virgo % the. Ring 
appears Jhut again* and the Sun being over their Equator, makes their Days and 
Nights equal, as in the oppofite Part of his Orbit. 



. - # This {urprlftng P/jeno7nenon. of Saturn's Ring is a modern Difcovery j neither were the Satellites 
of Jupker or Saturn known to the Antients. The Moons of Jupiter were firft difeover'd, as obferved 
before, by the famous Italian Philofopher GaliU-us, with a Tefefcope, which he firft in Rented" in 16 1 o. 
But Mr. Hugens firft difcovcred the biggeft of Saturn's Satellites, which is the fourth, and the Ring, i 
1665. The other four Satellites were difcove red by Mr, Caffmi, the French King's Mronomer, tr 
3d and 5th in 1671, 1672, and 1673 ; but the ill and 2d. were not feen till the Year 1684 ; with 

extraordinary GMes of 100 and 200 Feet in Length. AH Jupiter's Moons— ofSaturn's, 

the 4th,— -and Saturn's Ring, may be feen with a Refracting Tele/cope of 8 or io : Fect, or with a 

• .Refiefting one of 18 Inches or'2 Feet— With a very good Gtefs Saturn's Ring ."appears double, a 
dark fhade going round the Middle of the Broad Part~of it, - 
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To tfte Inhabitants of this Planet, the Sun appears ten Times Jefs than to 
thofe on our Earth, as being ten Times further from him than we are; con- 
fequently his Light and Heat will be almoft ico Times left *. — Cold and dreary' 
Situation this, when compared to ours ! But th-ir Natures no doubt, are fuitcd 
to k ; and our Li^ht and Heat would be as intolerable to Them, us their Cold 
and Dufkinefs would be to Us. 



— 

Saturn's Year is almoft 30 of ours ; but theLertgth of the Dap are wholly 
unknown to us: For we have not been able, on •■account of his vaft Diftance 
from us, to difcovfer his Rotation on his Axis. There is A however, a vaft 
equality in the Length of the Days in feveral Parts of this Planet, and as great 
Diversity of Summer and Winter and other Seafo?is y owing to the Inclination of 
the Equator to the Plane of Saturn's Orbit^ which is about 30 or 31 Degrees. 
Hence to the Inhabitants in the Latitude of 60 Degrees, their longeft Day will 
have no Night, and, on the contrary^ the longeft Night will have no Day, ■ juft 
as with us under the Artie Circle. 



The Satumians (without better Optics than ours) fee none of the Planets 
but Jupiter, and he appears to accompany the Sun, being never found, either 
before or after him, more than 34 or 35 Degrees. • Pie therefore becomes their 
Morning and Evening Star by Turns -as Venus does to us. ■ But they will fee their 
own-jive Mcons, perhaps, larger than ours, which will meafure out to them 
five Kinds of Months of different Lengths, Thefe Moons will increafe and dc- 
creafe,. come to the new and full, and frequently eclipfe each other and the Sua 
(as ours does here) as they revolve in 'their feveral Orbits round him. Pie like- 
wife does the Office of a larger Moon' to them, waxing and wancing to each as 
our Earth does to our Moon. 



The amazing Ring iufpended in their Sky, will caft a Shadow (as the Sun 
moves Northward or Southward of thqir Equator) over vaft Regions of Sa- 
turn's Body, which removing from one Part to another, will caufe great Changes 
in the 'Light and Darknefi on that Planet. And it is very probable the Inhabitants 
may be ignorant of the Reafon of thefe wonderful Varieties. For though we, 
here at the Earth, ftand convenient to fee it, and know it is owing to a mighty 
Ring furrounding his Body, yet it is not eafy for them there to difcover ife 
They muft naturally imagine it to be in the Heavens, , and have no Way of de- 
termining the Diftance but from Obfervations made , in different Latitudes, 
For tho' at their Equator it appears over their Heads, yet as they recede either 
Northwards or Southwards, the Ring will appear lower till at the Latitude of 
60, perhaps, it will not be vifible. So that from thence to their Poles, the 
Inhabitants (if any) will be totally ignorant of that wonderful Phenomenon. 
Nor can they fee it without taking a Journey on purpofe* 



The Diameters of the, heavenly Bodies appear to increafe ami decreafe, as we approach ot recede 
From them, dire&ly as the Diftance rhemfeives} i.e. at the Diftance they appear Half as large 5 at 
thrice the diftance three Times lefs— But the Proportions of Light and Heat increafe and decreafe in- 
verfely, as ; the Squares of thofe diftanCes ; i. e. at twice theDitlance it is four Times lefs light and 
hot ; at three Times the Diftance, nine Times lefs- And the Bulky or folid Contents of thofe Bodies 
are to each other dire£Hy as the Cubes of theirDiameters ; i. e, if the Diameter of one Planet be don- 
•to. the Diameter ofanother, then the Bulk of the larger is ^gif Times greater than that of the fmaller - 
if the Diameter be three Times greater, then it is twenty-feven Times bigger j and fo of any other. 
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E'SIDES the Planets already treated of, there are other large BoditS 
belonging to our Syftem y which are (as it were) a, Kind of temporary Pla- 
nets 5/ for they fometimes , make their Appearance in. our Regions for a while, 
and then difappear for a certain Space of Time, after wh^ch they return aga'ini 
Thefc wandering Bodies are calfd Comets or Blazing Stars, 



1 1 



middle Regions of the Air : 



Mt 



or Exhalations, fet on fire in the 



Aft 



are large globular Bodies, moving in various Directions acrofs the Syjlem ; and 
that their Orbits are not circular, like thofe of the Planets, but very eliptical, 
or oval; and therefore, they are fometimes at a moderate Diftance from us ; at 
other Times, they afcend to vaft Heights above Saturn, and fo become invifible* 
till they return into our Part of the Heavens 2gain. 



» w 

■ 

The Manner in which a Comet revolves in its Orbit round the Sun, and 
through the Syjlem is here delineated. ; " - '•/"' 




■ * i 



In this Scheme, S reprefents the Sun-, A, B, C, P, t>, E, F, the. ieKptic Orbit 

of a Comet i the black Circle C, P, D, the 'Orbit of the Earth; and the dotted 
Circles the Orbits of the tell: of the Planets. Now the Comets are found to 
revolve round the Sun in the fame Manner as the Planets, differing from them 
only in the Form of their Orbits ; : for in the Platieis their Orbs are nearly 
circular, but thofe of the Comets are long Elipfes. And the greater the 
Elipfes are, the further will they ftray from the Sun at one Time, and the nearer 
•approach him at another : confequently, they rauft fuffer great and different 
Degrees . of Heat and Cold, , When a Comet is at A, it is°at its greateft Dif- 
tance from the Sun, far beyond the. Orbits of the rrioft diftant Planets j and, as 
they are not much. larger than the Moon, (fome few, perhaps, as large as the 
Earth) they remain hid from our Sight. But as they defcend within the Syf- 
tem, they become vlfible, appearing, at firft,. like Stars of the frnaJl eft Mag- 
nitude j and as they approach the Sun they continually grow larger till, at laft 
they exceed. Stars of the largeft Size, ' ■ ' ' 

- When 
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from the Sun, As it approaches nearer, the Heat increafing, the,5d/7 grows longer. 
At the Perihelion, at P, and a little beyond it, the Tail is longefl of all. From 
thence, as the Comet continually afcends, and the Heat diminiihcs, the fiery Tail 
begins to contract its Dimenfions, and grow lefs and lefs, till it becomes invilible 
about F; after which it is feen no more, without a Telejcope, till it returns again. 



The Comets themfelves are fuppos'dtobe hard, denfe, durable Subftances, like, 
the reft of the Planets; but their Tails feem to be owing to ibme peculiar, 
rare and luminous Matter, in their Atmofphere, which is eafily excited by the 
Suns Heat, and thrown off in fiery Vapours, always into the Regions oppofite 
the Sun ** The Magnitude and Length of the Tail, depend chiefly on th eHeat 
the Comet receives from the Sun ; whence, the nearer it approaches the Sun, the 
longer is its Tail. 



The T ails of the Comets are obferv'd to put on various Appearances. For fome- 
times they appear of a vaft Length growing wider and thinner^ the farther they 
proceed from the Body of the Comet. At other times they appear farter, and 
with a narrower Termination, like a Sword. And fometimes, the Tail feems to 
furround the Comet, with fine lucid Beams 5 like Hair. All which Variety of Af- 
pedt arifes from the Petition of the Tail with refpedt to us at the Earth. 



i * 

Some of the Tails, near their Extremities, are fo very fine and tranfparent that 
the fix'd Stars may be diftinftly feen through them : And their Lengths become 
fometimes fo amazing, as to take up move than 40 Degrees in the Heavens 3. 
which, confidering their Diftances at that Time, cannot meafure lefs that 70 or 
.80 Millions of Miles. 



• • • ■ 1 

The Comets moving in very long elipiical Orbits, and becoming vifible to us 
only through the fmall Part of their Courfe near the Sun, and remaining loft, as 
it were, and unknown to us through their immenfe Journies beyond Saturn, 
their PmW* cannpt be fo eafily determined as thofeof the Planets. And when 
a Comet does return, we are not certain it is the fame, but by comparing its Di- 
reftion through the Heavens with fome one that has appeared there before. 



'V 



By this Method, we know that the Period of the Comet which appear'd in 
1680 is 575 Years, becaufe one of the fame Kind wqs feen in the Tear 1106 1 
and once before about the Year 532; and alfb 44 Years before Chtift. ThhComet, 
at the time it appeared laft, cattle fo hear the Sun, as to be within one Sixth Part 
of the Sun's Diameter from the Sun's Body; confequently, it rnuft 'receive a 
Degree of Heat 28.000 Times hotter than our Earth in Summer 5 which is about 

2000 Times hotter than red-hot Iron. This is a Proof that the Bodies of the 

Comets are extremely fix'd and durable, - elfe they muft be totally diffipated and 
eoiifum'd by fuch an intenfe Heat; 



* As to the Qaufe of the Afcent or the Tail, Kepler afcribes it to the Rarefaction of the Comet's 
Atmofphere by the Heat of the Sun, and the impulfive Force of the Sun's Beams, carrying along with 
it the Matter of the Comet's Tail-, which alfo accounts, at the fame Time, for the Dire£Hon 6r Pofi- 
tion of the Tall, which is always toward the Parts oppofite to the Sun. 
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The Revolution of another Comet, which appear'd in 1682, is fuppos'd to . be 
7 f£ Years, b^caufe fuch an one was feen in 1607, 1531, and 1456. its Return 
• was expected in 1758, but was not feen till the Beginning of 1759, at which 
Time it was vifible in many Parts of America ; and obferv'd to be afcending 
back from the Center of the Syftem. This' Comet, at its neareft Approach to the 
Sun came within the Orbit of Venus* and receiv'd a Degree of Heat almoft equal 
to that of boiling Water. 

Another Comet, which was feen in 1661, and before in 1532, will probably 
return again in the Year 1789, making its Tour round the Sun in 129 Years. 

■ 

The Number of the Comets is imagined to be about 24 or 25 5 but thefe Periods 
are all that are certainly known to our Aftronomers at prefpnt 5 and are what we 
niuft content ourfelves with, till further Obfervations and Difcoveries are made. 

» 

Thefe amazing Bodies, in their Journies to and from the Sun, move in all Man- 
ner of Directions acrofs the Orbits of the Planets*. For fome revolve from Weft 
to Eaft 1 others, on the contrary, from'Eaft to Weft: Some,again, move from North 
to South-, and others nearly perpendicular to the Plane of the Planets Orbits. And 
as they are fometimes burning with intenfe Heat in the Neighbourhood of the Sun, 
and at other Times fcarcely receiving any friendly Influences from him \ it cannot 
be fuppos'd that they afe Places of Habitation 3 and defignd for Animals and- Ve- 
getables, as the Planets are. 

What then may be the lifts of thefe wonderful Bodies and their fiery Talis to the 
-Syftem, is, at prefent, only conje&ural. Some have fuppos'd, that in each Re- 
volution they accede nearer the Sun, till -at laft, falling upon his Surface, they 
fupply him with frefh Fuel. Others have thought, that their Tails are fine vo- 
latile Spirits excited by the Heat of the Sun and diffipated through the Syftem, 
to refrefli the Atmofpheres of the Planets, and fupply them with thofe vivifying 

Spirits fo neceffary to fuftain the Life of Animals and Vegetables there. Some, 

again, have look'd on them, on Account of the exceflive Heat they receive near 
the Sun, and the intenfe Cold they muft fuffer at their greateft Diftance from hitri, 

to be proper ' .Receptions for the Habitation of the Damrid. Whilft others have 

concluded them, with greater Probability, to be the Executioners of God's Ven- 
geance on finful Worlds; by fcattering their baneful Influences on the Inhabitants, 1 

or daftrinsr the Planet to Pieces, and reducing it to its chaotic State again. . 



The learned WU*Whijlon has made it very probable, that a Comet paffing by our 

Earth y in its Defcent towards the Sun, and involving us in its Tail, in the Days 
of Noah, was the Caufe of the Deluge $ and that another, fometime hence, in its 
Afcent from the Sun, after having been thoroughly ignited there, may bring about 
the General Conflagration* 

■ 1 

* As many of the Comets are obferv'd to' revolve in a DireSfion contrary to the Planets, and 

with a. great *\nd regular Velocity ; we are affur'd there can be no folid Orbs, as the Aniierits fupoos'd * 



nor Vortices i or Whirlpools > of fubtle Matter in . the Heavens to carry the Planets round the Sun, as the 
Carteflans\Tr®Lg\X)?&. For if there were fuch Circulations of etherial or fubtle Matter, the Comets would 



when they entered into the Regions of the Planets, be neceflarily driven from their Courfe by the ra- 

ivirJ NyTr\firin nfTiii^ll ^ mi trht*§ ^1^*1*****11? rtA I\p norrxvA t*\\& fflfTlcTV* 1 t# t-k D ^^!^UL^4„! it . ft 



as ocular Dcmonftration affures us. that no fuch Thing happens to the Comets, but that thev oreferve 

.Li!. H^tl- '..A, j.} l. „A. \? 1 „ • ... r. n tt * j . rr .. ^ 



fible Denfttys but that all the Spaces between and beyond xhz-Planetary Syftem are an immen k. Vacuity 
admitting nothing but the Rays of Z^Ztf, unlefs near the Atmofpheres of the Comets and Planets- and* 
confequently, that all Solutions of the Phenomena of the Heavens ± depending on theSuppdfitlon of 
. fitcli'a fubtle Mutter , are and contrary to the evident State of our Syftem. 
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Of the F i x'b Stars. 




T a vaft Diftance beyond the Orbits of all the Planets and Comets , we he- 
hold, in a clear Night, an azure Concave ftudded over with Stars of dif- 
ferent Lufires and Magnitudes. And becaufe they retain the fame Difta'nces and 
Situation with refpedl to each other at all Times, they are juftly call'd fix 'd 
Stars, to diftinguifh them from the Planets, which are continually wandering 
from Place to Place. Their Difiahce from us muft be iramenfely great, firice 
there is no vifible Alteration in their Pofitions, with refpeft to each other, 
when viewed from different Parts of the Earth's Orbit ; , confequently, the 
whole Orbit -o? the Earth, (which is 162 Millions of Miles in Diameter?) is. but a 
Point in Comparifon of it. 

Ajlronomers have computed the Diftance of the grcatefi, and confequently 
the nearejl fixd Star* to be about Two Million of Millions of Miles * ; which 
is fo very great, that a Cannon-ball would fcarcely arrive thither 700,000 
Years, though it (houid roll on with the fame Velocity it receiVd at the Mouth 
of, the Cannon. Arid it is very probable that they are iituate as far from 
one another. 



* ' * . 

From the fixd Stars being vifible at fuch an immenfe Diftance, we conclude 
that they do not fhirie with a refleSted or borrowed Light, like the Planets 
which are near us, but with their own native Glory, which they muft have ia 
themfelves, like our Sun ; and, therefore, are bodies fimiliar to him. And were 
we to be remov'd as near the fix d Stars as we are to our Sun, they would ap- 
pear as large, perhaps, as he does ; and our Sun, beheld from thence, Would 
appear a twinkling Star among the Reft\ 

The Stars, as they appear of different Sizes > are divided, for Diftin&ion's 
fake, into Six different Magnitudes or "Gaffes; of which, the largefi and bright- 

ejl are caiPd of the firfi Magnitude. Next thefe,,are the fecond Magnitude ■■• arid 
the next Size, are the Stars of the third Magnitude; and ip on to the fix tb^ which 
are the fmalleft that can be feen by the naked Eye in the cleared Night j but 

it is feldom that we can fee thofe that are fmaller than the fourth Magnitude. 

■ Si ^ 

Several Catalogues have been made of the fixd Stars : The firfi was by Ilip- 
parchus, the Rhodian, on feeing a New Star % in the Heavens, about 120 Years 
before Chrift 5 his Catalogue containd 1022 Stars. After him, Ptolomy en- 
larg'd that Catalogue to 1026. TJlug Bftgh, the Grandfon of Tamerlane the 
Great, made a Catalogue of 1017 Stars. Tycho Brahe determin'd the Places 

t 

■ 

* Mr. Hugens fuppofingthe fix* & Stars of the fame Magnitude with our Sun, found that Syrius* 1 
or the Great' Dogi which is the largefti and therefore, very propablyj the neareft± appear'd about 
27.000 Times lefs than the SUn: Jrlis Diftance muft therefore be 27.000 Times as far 5 that is, up- 

Dr, Bradley, from a very fubtle Calculation makes the 
\ , the bright Star m the Head of Draco is 400.000 times 




furtherbfFthan the Sun. 
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\ The Twinkling of the fix* d Stars is owing to tlie exceeding Smallncfs of their, apparent Diame- 
•s occafion'd .by their immenfe Diftance ; fo that, every little Particle of Diift that floats in the Air, 
when it comes between the Star and the Eye will ecltpfe it ; and as the Air is full of Various Kinds of 
Particles, fome of thern are conftantly paffing between the Eye and the Star, and confequently 
caufe the Star to twinkle. ' 

f * ■ h 

X It is feldom we are favour'd wj.th the Appearance of a New Star j but at prefent there is a 
wonderful one in the Isteck of the Whale, which is obfefyed to appear and difappear periodically, its 
Period being Seven Revolutions in Six Years, 

g ■ . • of 
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of jjj Jix'd Stars, arid reducd them to a Catalogue. Kepler % Catalogue corn 
tain'd 1163. The Prince of Hejfe's Catalogue was of 400 Stars, Ricciolus 
enlarged Kepler's Catalogue to 1468. Bayerus is faid to have defcrib'd the 
Places of J 72 5, and rhark'd each Star with a Letter of the Greek Alphabet: 
'The biggeft Star in each 'Conftellation being denoted by the Jirjl Letter j the 
next Size by the fecohd; and fo on to the fmalleft. After him, Hevelius*, of 
Dantzick, compos'd a new Catalogue of 1888. Biit the large ft and bed is 
that of Mr. Flam/lead's, which contains about 30005 of which Number it is 
feldom that a good Eye can fee more than 100 together: And Mr. Flamflcad 
himfelf afferts, that the naked Eye can difcover no more than Stars, in the 
cleared Night, in both liemifpheres. . But,, with an ordinary Tele/cope, we can 
difcover in fome Paits of the Heavens, 10 Times as many as were vifible to 



^ — j - » — — — -j — # j 

powerful Being, who framed them, is able to tell the real Number of 
and call them fa their Names; 



ife 



* 1 

Aftronomers, the better to defcribe and diftinguift the fit 



from one another, have drawn them upon Globes and Maps, in 48 linages cir 
Parcels as of Men, Lions, Bears, Triangles, Crowns, &c. whence it comes to 
pals, that every Star has a Name from that Part of the Image it is fituated in 3 
as, the Bull's Eve, Lion's Heart Orion's Belt, &c. 0 J ' 7 " n 



Conftellatio?is 



Some 



of which are form'd from the Stars about the South Pole, and others from the 
Stars lying between the old Conftellations : thefe Latter are depided on the Globe 



Names of the feveral Conft 
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with thofe in the Heavens. 



Galeft 



■ 

The Conftellations on the North Side of the Ecliptic or Zodiac, are 34, 

1 

The Little Bear, Great Bear, Bootes^ Crown, Dragon, Ccephus, Hercules, Harp, 
Swan, Per feus, Andromeda, Cajjiopeia, Auriga, Lynx, Little Lion, Greyhounds \ 
Charles's Heart, Lizard, Serpent -holder, Serpent, Dart, Camelopardus, Berenices 

Hair, Mount Menelaus, Eagle, Goofe, Fox, Antinous, Dolphin, Little Horfe, Pe- 
gafus, Great Triangle, Little Triangle, and Fly. 

The 12 Signs, or Conftellations, of the Ecliptic, or Zodiac, through which the 

Planets all move in their yearly Revolutions, are, 

" *v> Ram, b' Bull, 11 Twins, ® Crab, a Lion, W Virgin, * Scales, n Scorpion, 
t Archer, Goat, ^Water-bearer, x Fi/hes. 



Conftellations on the South Side of the Eclipt, 



a 



re 32 




>, Crow, 

Pha?nix\ 



Dove, Chamcelion, Bird af Par adife 



Fifi, Sword Fi/b, South Triangle, Oak, Toucan, Hydras, and the CroL 



* HeveRus made 10 new Conftellations out of the unform'd Stars lying between the oth 
filiations they are exprefs'd on the Globe in a fainter Drawing, 



er Con- 



Befides 



MODERN ASTRONOMY. 



r 

Conftellations* there Is a whitiJJj 



Milky Way* .paffing ronhd thro 7 Auriga, fouthward, by -the Tw/m, the Great 

Dog* the Ship, and returns by the Scorpion, Archer, Serpent -bearer, Eagle, 



GajUopeia* and Perft 



This Path is of unequal 



Breadth, and in fome Parts, dividing i'tfelf, becomes double. It is fuppos'd to 
be form'd by an infinite Numb 
fcope, which combining their L 
We have a fine View of it, ir 

,Augujl. ; There arefeveral dufky or cloudy Spots in the Heavens, (particularly one 
in the Crab, another in the Middle of Orion 9 s Sword, &c.) which are fuppos'd to 

.to the fame Caufe as the Milh Way *. 
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tion of the fix'd Stars; but that Irregularity is of the greatejl U/e: For, from 
thence it is the Heavens become divifible into Signs and Conjl citations* which a 
regular Situation would have render'd impoffible. By this means we are en- 
.abled to afcertain, at all Times, the Revolutions and Places of the Planets, and * 
to render their Motions fcrviceable to us here. 



The fifing and Jetting of the fixd Stars* their apparent Motions . every Night 
to the Wefi* is owing to the Earth's Rotation upon its Axis* every Day, toward 

• the Eafi. And our feeing- different Stars* at different Seafohs of the Year, is 
owing to the Earth's Revolution in its Orbit round the Sun, as delineated at 

.Page 8. . ■ 



the fixd Stars appears to have a flow progreffive Motion «f 



Ecliptic) towards the Eaji 



i De- 



gree in 72 Years * confequently, they do not complete one Revolution in lefs than 
25.920 Tears j after which Time they all return to the fame Places again. 
This long Period was called the Great Tear, and the Antients imagin'd that 
when it was finifh'd all Things would begin anew* and return in the fame Or- 



Manner 



' * Some of the Iargeft Stars have particular Names given them ; as Aldebaran % a large Star in the 
Bull's Eye;— ~Caftor and Pollux, two remarkable Stars in the Twins ;—~Regu/us and Deneb 9 botho'f 
the firft Magnitude, the former in tbeLion x s Heart, the other itr his Tail— —Syrius* a glorious Star in 
the Jaws of the Great Dog; — with many others, which you will find inferted in their proper Place on 

thzcalefital Globe, The Ancients placed thefe Figures in the Heavens, either to commemorate the 

Deeds of fome. great Men, or fome remarkable Exploit or Action; or el fe took them from the Fables 
of their Religion* &c. And the Moderns retain them, to avoid the Confuflon which would arife by 

/ making new ones, when they com parethemdderiiObfervations wrth'theold ones.— Thofe Stars which 
lie between .the feveral Conftellations, not cover'd by any (Figure, are call'd unform'd Stars*— ~r-The 
Divifion of the Stars into Images and Figures is <of. great Antiquity, probably as old as Aftronon® 
itfelF. For in the moft antient Book of job we read of the Conftellations Orion* Arclurus* the 
Pleiades* and Ma%%aroth\ which laft is fuppofed to exprefs the 12 Signs of the Zodiac. 

f This Motion of the fixed Stars is not real (like that in the Planets) but apparent only; being 
caus'd by the fpheroidical Figure of the Earth, turning its Axis continually, byiittle and little, ( fron\ 

its Parallelifm) towards the Weft \ which, confequemly 5 muft make all the Stars appear to advance 
forward juft as much towards the Eqft* 4 . 
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Of 



the 



Immensity 



of 



the 



Universe. 



f~TT^ H E Ancients look'd upon the azure Firmament of the' fix'd Stars to be the 
j[ Boundary of the Univerfe, and that they were plac'd (as it were) in a fo- 
lid Arch) at an equal Diftance from us; But the Modems, fince the Invention 
of Tele/copes, have fuppos'd, and with greater Probability, that every Jixd Star 
is a Sun furrounded with Planets and Moans like our own. Which feveral Syf 
terns of the fixd Stars, as they are at great and fufKcient Diftances from the 
Sun and Us, fo are they conceiv'd to be at proper Diftances from one ano- 



ther. 



lefs. 



f different 



the fi 



r r „ j ~- — - 3 "r 

the neareft, largeft, thofe further off, lefs and 



* * ' I ■* 

To fuppofe theft glorious Bodies were all created, only for our Ufe ; — purely tb 
fcatter over our Globe a dim Light in a Winter's Night, is forming very weak J- 
deas of the Divine Wifdom- 3 fince one Lutnin&ry depolited much nearer, would have 
been more beneficial to us, than all their twinkling Rays now united together, — Far 
more rational, as well as more to the Glory of God, is the Suppofition that every fixd 
Star is a Sun, furrounded with a Syjlemoi Planets , which at different Diftances and in 
different Periods of Time perform their diurnal and annual Revolutions round him- 



whether in the Center ^ov 



nearer the Extremities \ — or whether there are not nobler Syftems fomewhere 
through the amazing Workmanfhip of God, are Problems beyond our Abilities 
at prefent to determine*. For by Reafon of their vaft Diftances, our beft Tele- 



fcop< 



thc'A 



the Nature of Suns \ and that fome Things, fimilar'to Planets, fometimes appear 
and difappear in the Regions or Neighbourhood of thofe Bodies. 



-What an amazing Scene does this difpl 
Vajlnefs and Magnificence of Power and Wifdi 



What an inconceivable 

Suns 



beyond buns, to our weak benie indefinitely diftant from each other, and Myriad* 
of Beings diffus'd thro' and peopling Infinity, all fubjedt to the Creators Will . 
An Univerfe of Worlds, deck'd with Mountains, Lakes ^ and Seas ; with Rivers, 
Trees, and Animals, various as the Globes they inhabit !— All the Produce oi indul- 
gent Wifdom to cheer Infinity with endlefs Beings, to whom his Omnipotence may 
give a variegated eternal Life, 



i 

* Thekev. Mr, Hervey, in his Meditations^ has given a mod magnificent 'Defcription of the 
Unvutrfe* Could we (fays that Author) wing our Way to the higheft apparent Star, wc fhould 
there " fee other Skies expanded, other Suns that diftribute their inexhauftable Beams of Day other 
« Stars that gild the alternate Night, and other, perhaps nobler Syftems eftablifhed j eftablifhed in 
" unknown Profufion through the boundlefs Dimenfions of Space. Nor do the Dominions of the 
« great Sovereign end there ; Even at the End of this vaft Tour, we fliould find ourfelves advane'd 

« no further than the Frontiers of Creation, arrived only at the Suburbs of the great Jehovah's 

« Kingdom/* i , fa J 
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Of the true Figure of the Planets Orbits 



WITH THE 




Nature of their Motions in them ; and their Situations with rea- 
ped to the Ecliptic ; alfo their aphelions ; Peril vlions^ Eccen- 
tricities. Inclinations , and Nodes. 

H E Planets do not revolve round the Sun in Orbits exa&ly circular but a 
little elliptical 3 confequently, they are fometimes a little nearer y andfome- 



further 



take as follows. 



ig their Motion 



Fix upright (upon any Plane) two Pins, 
as at F and V ; round thefe tie a Thread, 
fofnething longer than their Dillance from 
each other \ then apply, in the Doubling of 
the Thread, another Pin, or Pencil, fo as to 

keep, the Thread properly ftrain'd *, and in p / A^l ■ 4 \ A 

that Manner carrying the Pin round, with a 
fteady Hand, the Point of it will defcribe a 
Curve we call an Ellipfis.—* The nearer the 
Pins are together the more circular will the 
Figure be $ fo that when they unite, or ftand 
together, the Thread will defcribe a perfect 

Circle. 'The tw6 Points, F and V, where the Pins ftand, are call'd the two Fo- 

cujfes of the Ellipjis. The Line PA, going through the Focujfis, from one End to 
the other, is called the longer Diameter t and the Line MN, cutting the former in 
the Middle between the FocuJJes, is the Jhorter Diameter: The Point where. thefe 
two Diameters interfe£t each other at C, is the Center of the Ellipfis. 




primary 



Middle 



ujfes. Suppofe the Sun to be plac'd at F j then will 

leareft the Sun, and at A jurthejl from him. The Point 



Diftances, becaufe the Diftances FM 



M 



between F P the leafi ? and FA the greatefi Di fiance. The Diftance FC, .or CY % 
is call'd the Eccentricity, which is different in the different Orbits of the Planets, but 
in all of them k is fo little, that in fmall Schemes* made to reprefent their Orbits, 
it is needlefs (and almoft impoffible) to exprefs it. But, in the Orbits of the Co- 



pocujfe 



Ellipfe 



■ 



* The Way we came to know that the Orbit of the Earth is elliptical^ is, hecaufe the Sun ap- 
pears of different Sizes at different Titnesof the Year. In June his Diameter is about 31! Minutes; 
but in December* 32! Minutes. The Earth alfo is found to move flower in the former '.Cafe than ia 
the latter* It muft therefore, neceflariiy follow, that we are further from the Sun in Summer than 
in Winter* and that our Orbit muft be elliptical. x < ' 

H -As 



- 
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fometimes farther of the 



Motions 



when the Planet is at A, in its Aphelion, (or moft diftant Part of its Orbit) the 
Sun's A&ion upon it will be lefs than in any other Part ; confequently, its Motion 
there will b@ the Jkweft. But, as the Planet proceeds from A towards P, in the Fi- 
gure below, its Motion (as it is continually coming nearer the Sun) will be contin- 
ually accelerating, or increafing, till it arrives at P 5 where the Sun adting upon it 
with the 1 greateft Force, the Planet will move with the greateft Swfthefs. And as 
it revolves from P, its Perihelion, it will flacken, by little and little, its Pace, as it re- 



-—Now, ftnce the Motion of the Planets is fo une^ 
pafe in certain given Times, mud be fo too. 

♦ 

Though the Planets move through unequal 
Spaces in equal Times, yet it has been difeo- 
ver'd, that the triangular Spaces within the 
Orbit, made by Rays drawn, from the Sun 

to the Planet will be always equal in equal 
Times.- ---For, if the Times in which the p 
Planet' moves from A to B, and from B to 
C, and from C to P, be equal to each other, 
as,- fuppofe 



Motion is Jlouejl 



Week, a Month, 




At, 



the Areas, or triangular Spaces, ASB, BSC, 
and CSP, defcrib'd in thole equal Times, (by 

Lines drawn from the Planet to the Sun) witi alfo be equal among themfelves, or 
to one another.— It tnuft therefore follow, that when the Planet is near its Peri- 
helion, its Motion will be fo much fwifter than in the Aphelion, as thc.'Linc PSia 
fhorter than AS; becaufe the Line PS multiply'd into the Arch PC, muft be e-< 
qua! (by this furprifing Law) to the Line S A multiply^ into the Arch BA. 



The Inclination and Nodes of the Planets Orbits, 

Though the Planets revolve at different Diftarices, one beyond- the other, round 
the Equatorial Parts, or Middle of the Sun, yet they do not all move exactly in the 
fame Plane 5 but have their Orbs a little inclined to one another.— Thus . fuppofe we 
make the Plane of the Earttis Orbit the Standard, then we fhall find that the Or- 
bits of the reft of the Planets cut it in two oppofite Parts, having one Half of their 
Orb above, the other, Half below it. The Points where the Orbits cut the Plane 



Eclip 



Nodes 



No Planet can therefore 



Nodes 



it. When they are *z£tfw it, they are faid to have North Latitude.; when below it, 
SouthLatitude ; which Latitude is never but a few Degrees. For .when the Planets 
are at the greateft Diftance above ot below the Plane of the Earth's Orbit, (which 



Middle between the Nodes) 



of Mercury 



This Inclination feems to have 



they would have done every Revolution, had not this Divine Contrivance taken 



Place, 
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E 



u 



A 



I 



T 



Y 



IN THE 



Lengths of the N 



D A Y, 



T'H E 



COMMONLY CALLED 



E Q^U A T I O N 



O F 



T 





j" F the Earth mov'd round the Sun in an Orbit perfectly circular, and her Ax- 
is did not incline to her Orbi^ every Day throughput r he Year would hcprecjfe- 



fam< 



and her Axis in- 



■ 

With Refpeft to the former: It is evident' from the following Figure,— that as„ 
the Earth proceeds from her Aphelion at A towards her Fenhdion at P, her Mo- 



tion is continually bcreafing ; and £he paf- 
fes over a larger Portion of her Orbit every 
fucceedingDay than the Day before. Hence 
it muft follow, that any one Meridian will be 
turn'd towards the Sutf-s Dijk where it is vi- 
fibiv Noon* fooner than towards the Center 
of the Ellipfis, which is Noon (hown by a 
Clock ; and thereby make the Solar Noon a 
little precede the Noon, pointed out by the 
Clock : and this will be the Cafe thro' this 
Half of the Orbit, — But in her Motion from 

* ■ 

the Perihelion atP, to her Aphelion at A, her 
Motion is continually le/Tening, and the Ar- 
ches pafs*d over each Day are lefs and lefs : 
Confequentjy any Meridian will be a little 

longer in turning towards the Sun, than to- 

wards the Center of the Ellipfis \ fo that thro' 
this Half of the Orbit,™the Clock-Noon muft 



A 




always precede the Solar-Noon* When the Earth is at A and P which hap- 
pens about the End of June and the End of December* the Clock and Sun are e~ 
qual - 7 and it is Noon by both at the fame Time. The greateft Difference between 
the Time fhown by the Clock and that of a true Sun-Dial (either before or after' 
each other) anting from the Elliptic! ty of the Earth's Orbit, is never more than 



about 



j T 



Minutes. 



Tiie Difference arifmg from the other Caufe \ that is, from the Inclination of t 
Im'ydxis, is owing to the oblique Portion of the Equator to the Ecliptic. Th e 
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Revolutions of the Equator, or any of its equal Parts, (on which the Time Is al- 
ways meafured by a Clock) are always perform'd in equal Time : But the {Earth 
or) Sun in paffing equal Parts of the Ecliptic, with refpect to any one Meridian, 
takes up fometimes a little more, and fometimes a little lefs Time, Hence it fol- 
lows, that the Solar Days muft be unequal among themfelves, and differ from thofe 
pointed by the Clock, Thro' the firft and third Quarters of fast' Ecliptic, I e. 
from Aries to Cancer, and from Libra to Capricorn, the Sun palfes the Meridian 
fooner than a like Arch meafured by the Equator : Confequently the Solar-Neon a 
little precedes the Noon pointed out by the Clock: But in the fecond and fourth 
Quarters of the Ecliptic ; i. e. from Cancer to Libra, and from Capricorn to A- 



Sun. ' 



Meridian 



^ The greateft Difference arifing from this Obliquity of the Equator to the Eclip- 
tic is never more than 9 Minutes 54 Seconds. When the Sunh in the Begin-, 
ning of Aries and Libra, Cancer and Capricorn, the Time fliewn by the Clock 
and Sun correfpond in this Account exa&ly. 



• The Time fhewn by the Sun, or a good Dial is called apparent Time ; and 
that fhewn by a good Clock or Watch is called mean or equal Time. The Days 
meafur'd by the Clock are ever the fame Length j that is 24 Hours each \ but thofe 
meafur'd out by the Sun are fometimes a few Minutes more 5 — fometimes a few 
Minutes lefs than 24 Hours 5 the Difference is called the Equation of 'Time 1 And 
a Table refulting from the above two Caufes, calculated to every 5th Day in the 
ad Year after Leap-Tear, is generally fct in the outer Cafe of a Watch; by 
which you may fee at any Time how much the Sun is before the Clock, or the 
Clock before the Sun on that D&y you enquire after, . 



Thefe Differences in the Lengths of the Days take place in all the other PI*. 



J 

more or lefs inclirid thereto. 
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THEIR ORBITS, 



JE? ROM many Obfervations made on the Syftem, it is reafonable to believe 
JP that every Particle of Matter in it is endued with the wonderful Property of 
attracting each other : Hence it is, that loofe Bodies upon the Surface of the Earth 
and Planets are kept from flying of? by their Rotations round their Axes; and 
that Bodies projected into their Atmofpheres return back to them again. This 
Attradion. being greater in the Sut^ (as he is immenfdy larger than all the Pla- 
nets together,) ftrongly draws them towards himfelf ; and there they would ab- 
solutely defcend, if that tendency was not counteracted by a Force imprefs'd upon 
each Planet in a Direction contrary thereto. Thefe two Forces, being always 
equal, and continually operating— one endeavouring to defcend toward the Sun, 
and the other to fly off at right Angles by the proje&ile Impulfe, caufes the Pla- 
nets to revolve in Orbits round him. And as they are plac'd at different Dittan- 
ies, they will revolve in different Periods of Time. The fame power retains the 
Moons, or Satellites in their Orbs and carries them round their Primaries ; and 
thereby adjufts, balances, and fupports the whole Syftem. This Attradion in the 
Sun and Planets, like all Powers diffus'd from Bodies, grows weaker the further 
it proceeds from them : It decreafes exactly as the Squares of their Diftances in- 
creafe j that is^ at twice the Diftance it is. 4 Utmes weaker, at thrice the pittance 9 
Times weaker ; and fo on. 

Some Philofophers have fuppos'd that thefe EffeBs are produc'dby a Subtle Mat- 
ter diffus'd thro 1 the -Syftem, pr effing towards the Sun and Pla?tets y and adting as 
all mechanical Caufes do, by contact. But when we find that this Force of At- 



■Quantity 



Qu 



to furpafs the Power of Mechanifm, and to be either the immediate Agency of the 
Dcitv. or. the Effe£t of fome Law orieinaliv imprefs'd uoon'ail Matter bv Him, 



Matter 
can 



I 
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:felf in Motion 5 — and all Bodies, we know, may be mov'd in any 



— " " * J 

Way, i e. towards, the Eaft 



primary and ^ 



whilft the Comets 



move in all Directions and Planes very different from one another: Now, thefe fo 



Motions 



intelligent Being .* 



Necejfity, but to ths Free- Will* Power, IVifdom, and Goodnefs 




From his Computation, a Force of Motion is every Inifcant produced afrefti in the 
Solar Syftem exceeding 2552,604.00000000000000 Hundred Weight Avoirdupoizc. — Enormous 

Sum! The Reader perhaps will'be furpris'd fhould I only tell him that if he would attempt to 

count this Number of Hundred Weights, and would Spend 10 Hours at it every Day, and were to 
'count 100 in every Minute, he could not hope to finifh it within the Compafs of his Life, But 
perhaps he will hardly credit me, when I affure him that were the Work tranfmittcd from Father 
to Son it would employ many Million's of Generations ; as at the Rate I have fuppos'd (which is 
exceffive) it could not be brought within the Compafs of 11647700000000900000 Julian Years* 
—Such, at the lowed Eftimation, is the inftantaneous Pi^du!&iojV-of f motflng Kopcc,— fuch has 

been the Production of every fuccefiive Inftant ever fince the Heavens and the Ho ft of them were fi- 
mjb 9 d\zn& fuch nvuft be the inceffant Production of every Inltant to come 3 fq long as they jfoall 
,fubfift in their prefent Form. 

Forc.es of the like Kind muft every Moment be produced in each of thofe innumerable Syftems, 
which are only known to the Tenants of this final! Globe, by the Glimmerings of their diftant 
Suns. The whole inftantaneous Production, therefore, in this Syftem, can be but a final | 9 an in- 
t fenfible Part, of the whole Force that is produe'd every Inflaat in the boiiudlcfd Ummfc. 

Sirjfaac Newton, in the Scholium with which he clofes his immortal Woik, the Mathematical 
Principles of Natural Phildfophy, concludes from what he had difcover'd of the Structure of the 




• what can that Power be lefs than infinite to whofe infl'antancous Produ&ioiWin that fingle 

• Inirance the Production of Motion) the vaft.computable EfMl in this Syftem bears but the Pro- 
, portion of finite to infinitely great t 
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To give the Learner a better Idea of the various Properties and AffeBkns of the Planets 
mentioned in the foregoing Courfe of this Work, 1 have brought them ail into one 



View in the following TABLE. 



Planets Names, 
Characters or Marks 



I>wmters\n Miles 



Circumfer. of Bodies 



Mean Diftance from 
the Sun, in Miles 



Periods, or Length of 
their Tears 



6aturn 


Jupiter . 


Mars 


KarcU 








e 


67870 




4444 


70 f 4 


21 31 12 


?54908 


• ,13960 


25020 


777. 000. 000 


1 * 1 

424,000.000 1 


1 2.3000,000 


Si. 000. 000 



10759* 6 h 36' 4332*' u h 20' ".86*23*27' 



Diumal Motion, or I , 

U of their Dys unknowtl 



Moons, or Satellites 



Proport. of anc 
Heat, fuppofirig the 
Light at the Earth i 



Inclination of their Or- 
bits to the Ecliptic 



Inclination of their Axes 
to their Orbits , 



5 



4 



1 



90 



1 



i d oo h 40' 
unknown 

± 
10 



365 d 6* 9' 

o d 23^6' 
Sun 25 11 £ 



2° 30 00 



i Q 20' oo", i° 52' 00" 



•o° co' 00" 



Daily maan Motion in 

the Ecliptic 



50 0 00' co" little if any I little if any 



Earth 

23° 29 OO 

Sun 8 Deg. 



b° 02' 00 



Gteatefi appar. Diam 



Leafl apparent Diam, 



Eccentricity of Orbits, 
{pppofmgDift. 1000 

Place of Aphelion, the 
' Perihelion oppofite 

I 

Place of Jjcend, Node, 
Dejcend'tng oppofite 



o' 19" 40 



,/// 



o' 14" II* 



o° 04' 59" o° 31 27 



o° 59' 08" 



o" 24'" 12* J o' 2o" 50 



HI 



o' 14" 36* I O' 12" 46" 



55 



Yf o 9 06' 



48 



93 



25 21? 26' 



£b 10 



32' 47" Sun 



31' 4o"Sun 



17 



Elongation of Inferior, 

and Parallax of 
Wtfr Planets 



6* oo' 



•C(?/tf*W of the Planets 



23 8° 52' 18*09' 



ii° 05' I 41? 00' 



Motion in an Hour, in 
'Miles 



dim ]ead-col r . 



18000 



fplendid white j ■ hery red 



24OC0. 



45000 



907.956.130 .494.990.976 l t45.oi4.148 



Rf'W 5/ 



* # # 



♦ * * 



# * # 



560OO 



Venus 



7906 



24G23 



59,000,000 



Met cur y 
460 



7724 



224 d i6 h 49' 



32,000,000 



87*1 2 3 h i6' 



o d 2 3 h oo' 



fupposM 1 



3 0 24^ 00" 



unknown 



not known 



7 



6°. 54' 00 



little if any unknown 



i 9 $6'o20 I 4 0 05' 32" 



i'os'58'" 0' ii".}8'/'.- 



o y <>9' / 34* 1 0' 04 '04 



/// 



7 



210 



OS.I73 .OQO 



7*37 *>3°W 



n 1 4 0 34' 



yellowilh wh. 



700CO 



22° 46' 



fparkl*. red 



-IOOCOO 



68. 891.486 



36, 841. 468 



\DiJlances dedue'd from 
Tranfit of Venus 

1 I I 

The Diftance of the Ma^'from.thc Earth is about 240,000 Miles. — She revolves round her Orbit, from Sun to 

Sort, in zg A u h 44'.— Her Diameter is z 175, and her Circumference 6831 Miles.— The length of their Day isahnoft 

30 of ours, and their 2Wthe fame as with us. — She moves in one Hour 2200 Miles, — Greateft apparent Diameter 

33 ; 20", and leafl 48 7/ .— The Place of the Nodes is always varying, revolving round the Ecliptic in 18^ 22| d 4 h . 

—Her Eccentricity is 5 5 Patta in 1000. — —The Moons of Jupiter and Saturn are fup pos'd to be<as large as our Moon,' 
or fome of the Inferior PJanets, ' ' , 

Of all the Comets, the Periods, Diflances, &c. of only Vhne of them are known. 

!r Years-} f Miles -\ ■ 1 Greateft r , Miles. ■} ~ r Miles 

revolves \ . 75 I at the ) 13000 / in an DilUuce) 2916 Mill, f cj ) 48000000 
in j 129 f Rate ) 9000 i Hour | from j 4.050 Mill. [%J 40000000 
L 575.i of (. 6000J | Sun v. 11200 Mill, 3^ L 

Some Comets are as fmall as the Moon, and others, as V^rg* a3 our Earth. 
The Di/lance of the neareft /#V Star is about 20.000.000.000.000 Miles'; and they feem t 
tion on the Poles of the Ecliptic in 25920 Years. 



500000 

■ 

to make one Rival n- 

OF 
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OF THE 



Stations and Retro gradatio n s 



Of the 




LANE 




F the Planets were viewed from the Sun, they would always appear to move round 
- him direfi, and according to the Order of the Signs, i. e. from Arh to Taurus, &c, 
but to us, who fee them from the Earth, they appear fometimes to move on direSi, 
fometimes to be retrograde, or to ran back,— and fometimes to be Jktionary, or fixed 
one particular Point in the Heavens. This Dfaerfity of their Appearances is owing 

the united Motions of the 'Earth and Planets j.n their Of bits, as here delineated. , 



y 




r." , " P*-"»J 

cle <*, b, c, d 3 &c. the Orbit of the jgrfr/tf 5 



Syftem ; "the /a 



per lor Planets $ 
of the £ 



if the/A 



•alfo let the outer Circle «, n, & c . reprefent the Orb or Sphere 

tions of the Planets are determined. Then 
it is evident, that tho* the Planets all revolve round the Sun the fame Way, and with a 
regular Velocity, yet to us on the Earth (arid to one another) their Motions will fecm 
very different. ^ For fometimes they will appear to move J!owly> fometimes to /land ftUU 
and at. other Times to run hack, or move contrary to their real Motions. Thus, fuppofc 



'the Earth in her Orbit at a 5 
be Saturn) 



the fup 



All the Time the Earth paffes from a to b> the Planet will appear to ft ami /till > or fix'd 
in the fame^ Part of the Hqavens, becaufe the Line proceeding from the Earth to the 
Planet continues the fame,— As the Earth moves from b to c, the Planet will appear 
to move from B to C 5 with a direB Motion among the Stars, alfo.— At D, he is faid to 
be in Conjunction with the Sun, i. c. in 'the fame Place of the Heavens with that Lr/;;?/- 
jwys and, if in the Plane of the Ecliptic, will pafs behind his Dijk, ard rife and fet 
when he dote.— As the Earth goes on to e and / the Planet will be feen to 
move 4rfd to E and F likewfe: But whilft the Earth paffes from/ to c 
the Pte will appear to be- ftationary, or not to move at all,— And as the 
revolves to k the PW'.will feem to run back to II— At 1, he will appear at 
5 where he is faid to be in. OjPg/ftra to the Sun } he now rifcs as the fim fct», and 



6 



■lhine 



s 
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Jhines all the Night. — As the Earth proceeds to k, the Planet continues to go 
retrograde ; and when the Earth is come to a, the Planet becomes Jiatmary, as at 
firflv 



From tliis Scheme it is alfo evident that the fame Appearances muft happen to 
the inferior Planets as to the Juperior. For an Inhabitant at the fnperior Planet at 
A, will fee the inferior move on <£r*£?> — become Jiationary and retrograde, at the 
fame Time, and in the fame Manner, but in the oppofite Part of the Heavens. 
Thus, whilft the fitperior Planet is beheld from the inferior^ at a and b y to bejfa- 
tioaary at AB in v , the inferior will befeen from thence Jiationary at ^ in a, 
When the inferior is at £, he will appear in the oppofite Part at At he will 
appear at d s conjoin* d with, and in the fame Part of the Heavens with the Sun. This 
Situation of an inferior Planet, becaufe it is fituate beyond the Sun 7 is call'd its Ju- 
perior Conjunction ; and if it has no Latitude at that Time, will pafs behind the 
Suns Body, and fuffer an Ec/ipfe. — -As he' advances from' d to e, he appears, from 
A, to move on ftill direCl from d to e. — At/j he is feen at/^ where is his greatejt 
Elongation on that Side his Orbit from the Sun, and will fet ia the Evening after 
him, — Whilft the inferior moves fvomftog, he zppezr&Jlationary, and (as it were) 
fix'd in the fame, Part of the Heavens, jaft as the fnperior does from thence in the 
oppofite Parts j becaufe the Lines, paffing from each to each, terminate in the 
fame Places during that Time,— But, as he proceeds from g to h> he appears to 
the fnperior (as the Juperior does to him) to go back or retrograde in the Heavens. 
. — At /, he will be found at conjoin* d with the Sun again. This is call'd his in- 
ferior Conjunction, becaufe between the Juperior and the Sun-, and, if he is exaftly 
in the Plane of the Ecliptic, will pafs over the Sun's Difk, and appear like a black 
Spot on his Face.— As he revolves from i to k, and a, he ftill recedes backwards, 
and appears amongft the Stars at k and a, from a to b he appears Jiationary, as well 
as the Juperior \ and for the fame Reafons as they did, on the other Side of the Orbit, 
at /and g.~At a he is faid to be at his greate/l Elongation on this Side the Sun t and 
fets before him. — At b he begins to move direCi as before* 



1 

1 



* 



I have confidered the juperior Planet as remaining in t 
during one Revolution of the Earthy in order to convey the Ideas of their Stations^ 
.Directions, and Retrogradaticns eafier to the Learner. For tho' they aftually ad- 
vance, at the fame Time, the fame Way, but as the Motion of the Juperior is much 
fower, it may, in this Illuftration, be fafely omitted. For inftance, while the Earth 
revolves once round,— Saturn will have gone but one thirtieth Part of his Orbit; 
Jupiter in the fame Time, would have gone about one twelfth Part ; and Mars 
about a Half. — Whence it follows, that thefe Appearances happen oftener in Sa- 
turn than in Jupiter 3 and oftener in Jupiter than in Mars y becaufe the Earth 
fooner overtakes (or comes up with) the former of thefe Planets than the latter t 
whofe Motion is fatter. And, for 'the fame Reafon, they happen oftener in Mer- 
cury than mFenuS) becaufe he circulates not only fafter, but in a lefs Orbit, and 
therefore oftener overtakes the Earth, Thefe Retrogradations are greater, the 
nearer the Planets are to the Earth, . ' . ' 

1 

83* If two Planets are on the fame Side the Sun, they;appear retrograde to each 
other ;~if, on the contrary Side, they always appear direCl 5 —but for fome little 
Time before and after their Conjunctions, they appear jiationary. This is an unden- 
iable Proof of the Earth's Motion, and that the prefent Syftem is the true Syjlem of 
the World: Becaufe if the Earth be fuppos'd to remain fix'd in the Center of the 
Univerfe, thefe various Motions could never take place here ; but all the Planets 
would appear to move (as they reallv do) the fame Way, and revolve (like the Moon) 



regularly round us. 
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N Eclipfe is that Objuration, or Deprivation of Light, in any of the hea- 
venly Bodies, which is caufed by fome other corning between the Sun and 



that Body, 



of Eclipfe 



Moon 



\ 



Eclipse of tk Sun. 



lipfe of the Sun (or more truly of the Earth) is caus'd by the Moon, 



coming between the Sun and Earth, and by that means hiding his L ighjs 
from us. This can never happen but at the New-Moon, as is evident from an in- 
fpedion of the following Scheme; in which S reprefents the Sun, E the Earth, 




M the Moon 



s 




Moon 



Moon 



Him, which can never happen but at the Nt 



^/Sthan the23*rA&. the Shado w of the Moon 



Moon 



ly a Part of the Surface next it. 



9 

Eclipfe 



- the Sun may be total to one Country ; —to another partial or Part eclips'd and 



to a third, 



Thus 
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Thus in the foregoing Scheme, it is manifeft that to the Inhabitants of that 
Part of the Earth marked a> the Sun will feem to be totally dark, they being whol- 
ly involv'd in the Shadow. To thofe at b> he will appear to be eclips'd in .one . 

Part only, and the more fo— the nearer the Spectator is to a, they being, immers'd 



parti 



lip, 



at all*.*— — At the fame Time an Inhabitant at the upper Part of the Moon, (if 
there be any) will fee the Sun free from any Obfcurity, whilft thofe on the un- 
der Side will behold the Earth, Part of it involv'd in zdujky Shade. 

The Surfs Eclipfe always begins on the Weftern and ends on ibtEafiern Side his 
Body. The Reafon is,— becaufe the Moon (which is always the Caufe of this Ob- 



Weftern 



Weft to Eaft, mult neceifa 



As the apparent Diameters of the Sun and Moon are nearly equal* the total Du- 
ration of an Eclipfe of the Sun can never continue more than two or three Minutes^ 
but the fame folar Eclipfe, from Beginning to End, may be 2 \ Hours. 

» • 1 

In order to determine the Quantity of an Eclipfe, Aftronomers have divided the 
Suns Diameter in 12 equal Parts, cz\¥& Digits ; and therefore,. when they fay 
the Sun will be eclips'd 5 or 6 Digits, they only mean, 5 or 6 Fingers Breadths 
of the Sun will be obfeur'd or darken'd, whilft the reft will continue bright and 
viliblc to the Spectator. 

An Eclipfe of the Sun can only be vifible by Day > when the Sun is above the Ho- 
rizon: .and though there be 12 New-Moons every Year, yet it is feldom we have 
more than 4 Eclipfes of the Sun y the Reafon of which will be ihewn 2 or 3 Pages 
further on, 



* The Shadow of the Moon will cover a greater or lefs Portion oF the Earth's Surface, 'as the 
Moon happens to be nearer or further from us at the Time of an Eclipfe. At a mean, the Shadow may 
fpread itfeif over 180 Miles in Diameter, and moves at the Rate of 2100 Miles in an Hour. But the 
partial ov penumbral Shadow, which is that faint Shade furrounding the Shadow of the Earth, will ex- 
tend the Breadth of 4900 Miles, and be five Hours in paffing over the Earth's Difk. As foon as that 
Shade touches the Earth the Eclipfe begins ; and when it wholly leaves it theEclipfeends. The Moon's 
Shadow travels over the Earth towards the Eaft at the Rate of 36 Miles a Minute, which is about 4 
Times fwiftcr than a Cannon Ball, when firft difcharg'd from the Mouth of that Piece, .- 



£3» In the early Ages of the World, the Nature and Caufe of Eclipfes was fo little known, that the 
Ignorance and Superftition of thofe Times looked on them as Prodigies, and portentous of 
feme great and malevolent Effects ; But the Learning of the prefent Age has taught us, that 
thefe Appearances happen according to the Courfe of Nature, and are the neceffary Refult of 
thofe Laws which, the Divine Being gave them at the Creation.— i&a/tfAtf, in his Almagiji, re- 
lates a Story of 'Columbus, who being drove on Shore at the Ifland otjafiiaica, in 1493, and nwet- 

" ing with great Diftrefs and Cruelty from the barbarous Inhabitants, threaten'd to affii£k them 
with fome grievous Calamity; affuring them as a Mark of his Power, thaton fuch a Day the 
Sawfliould be darken'd ; which by an isV/^'hapueri'd on the Day he had anignM, Thisjur- 
prifing Phenomenon wrought fuch Terror in their Minds, that they, looked oh him' as fome * 

thm? more than human ; and, therefore, they afterwards did all in their Power' to fcrve him. 
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Eclipse of the Moon 



(ft 




N Eclipfe o$ the Moon is caused by the Interpofition of the Earth between 
the Sun and Moon : t This can only happen at the Full-Moon, when fhe is 
^iredtly oppofite the Sun 5 for the Earth > being then exactly between the Sun and 
the Moony will caft her Shadow upon the Moon, juft as the Moon did her Shadow 
upon the Earth before, in the Eclipfe of the Sun. This is clear from a Sight of 
the following Figure 3 where it is evident, that when the Moon is arriv'd to the 
oppofite Fart of her Orbit, (he falling, more or lefs, into the Earth's Shadow > is by 
that Means depriv'd of her Light from the Sm> and fo fufFcrs an Eclipfe. 



Sun., 




Moon 



r a partial Eclipfe. If . the -whole Body is immcrs'd in the Shadow, and be- 

immedrately to emerge again, the Eclipje is Aid to be total without Continuance. 
But if the Moon panes through the Middle of the Shadow, (or near it) her Stay 
there will be coafiderable ; as the Shadow, in that Part of it, is about three Times 



Mw, and the 



6 



An 
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An Eclipfe of the Moon appears to all Parts 
S^uantitfind Duration as it really is. For the 

ing only with a.reftedted Light from the Sun, is depav'cfof that Light by being 
immers'd in the Earth's Shadow*, 



Moon 



The Moon's Eclipfe begins always on the Eaftem Side, and ends on the Wtjlern, 
contrary to that of the Sun, For her Eclipfe being real, and by Reafon of her di- 
rc£t Motion always Eajlward, the Eaftem Part of her Body aiuft necelTariiy ftrft 
touch the Earth's Shadow, and ths Weflern Part leave it laft. 



■ 

The Shadow of the Earth, where the Moon pafles through it, being almoft three 
Times as large as the Diameter of the Moon, it will often happen that total Eclip- 
ses of the Moon may be of very different Lengths 5 but it is leldom that total Dark- 
nefs continues more than ,ii Hour, or the whole Eclipfe, from Beginning to &hd, 
more than 3 A Hours. . 



* 1 

The Body or Diflc of the Moon is fuppos-d to be divided (like that of the Sun) 
into twelve equal Parts, or Digits 5 and as many as. are the Parts immers'd in the 
Earth's Shadow, fo many Digits is the Mw/rfaid to he eclips'd* But 'as the 
Diameter of the Shadow is far greater than the Diameter of the Moon, itmuft fol- 
low; .that, when the Moon is immers'd in the Middle of the Shadow, not only the 
■ twelve Digits are eclip'd, but there remains a. considerable part of the Shadow 'to be 



Eclipjt 



Moon. 



Quantity 



to 23 Digits nearly, — Ail above 12 (hew how many Parts of the Shadow. the Moon 



ftxe 



i 

Eclipfe is viiible only by iV%fo 



Afoo 



i Pages. 



of them fuffer an Eclipfe. The Reafon you will find in' the next 



■ 

* AH: the Inhabitants of the Moon on the ;Side next us, that fall into the denfe Shadow of the 
• Earth, have a total Eclipfe of the Sun 5 but all thole within the Penutnhral Shade, fee only a par- 
tial Eclipfe of, his Body. In total &clipfes of the Moon^ when flic is in or near the Center of the 
✓Earth's Shadow, her Body is frequently feen of a languid fwartby Colour: This is owing not to any 
. Light fhe has in herfelf, but to the Rays of the Sun falling into our Atmfphere, which being there- 
: by refraclred, are. bent out of their direct Courfe into the Shadow! Thefe Rays falling upon the 
. Moon, when flie is. even in the Middle of the Shadow, render her vifible to the Spectators at that 

••1 ime. 



From the Writings of the A pottles we learn, That at our Saviour's Crucifixion there wu Bark- 
nefs overall the Land from the fixih to the ninth Hour, i. e. from 12 to 3 in the Afternoon ; 
which Darknefs fome Perfons may, perhaps, attribute to.^ an Eclipfi of tne&ai. But that is 
. impoflible : For Chri/ituKer'd at the Time of the Jewijh Paffover, which was a I ways' celeb ra- 
nted at the Full-moon* when thefe two Luminariesare in Oppoiition to, and at their greaftfftBif* 
tance from each other. Befides, fuch uncommon Darknefs could not happen from any natural 
Eclipfe of the Sun : For as the apparent Diameters of thefe two Planets are nearly equal, fuch 
Eclipfecould not laft but a. few Minutes, whereas- this Darknefs lafted about three Hours; 
Dimyjius, a Juda;e of Areopagus, near Athens •> being at Heliopolis, and obferv'mg this prastft- 
natural Phenomenon, cry'd out, that Nature was difolving, or the God of Nature fafors. 
He afterwards embrae'd the Chriftian Faith. (.from this Aftronomical Conviflion,) and fuf- 



fer'd Matyrdom for the Truth of it. 



L 



Cf 




A Short SYSTEM of 



* 

Of the Limits of Eclipses both Solar and Lunar, with ^year- 
ly Number of each, and the Times when they happen. 

HE Reafon why the Suri is not eclips'd at every New-Moon, nor the Moon 




_ at every Full, is becaufe the Moons Orbit' does not lie in the fame Plane or 
Traft: with that of the Earth's, which is call'd the Ecliptic Line, but cuts or croffes 

it in two oppofite Points, making an Angle therewith of about 5 Degrees. Thefe 

two Points or Interferons are call'd the Nodes of the -Moon. The Point where 
the IVfoon begins to afcend above, or become Northward of the Ecliptic Line, is 
call'd the ajcending Node, and is ufually marked by Aftronotmrs thus ( ® ). The 
other Point, from which the Moon begins to defcend below, or go Southward of 
the Ecliptic, is call'd the defending Node, and is mark'd thus ( e ). See the fol- 
lowing Scheme. ' • 



Defcendinor £ 




A -A£ceiidi.n<r 



11 

1 1 

€ 1 



■ 

'1 



1 



J ■ 1 

ft 



j ■ 



# 1 



In this Scheme let the larger black Circle, ABCD, reprefent the Mean's Or- 
bit with the Earth in the Center; And let the dotted one, AECF, reprefent the 



Ecliptic^ or Plane (at the Diftance of the Moonj 
Shadow appear to move. . Then will A and C be 1 



Nodes, 



Moon 



Node 



half, 



half of the Moon 



The little Suns upon the dotted Circle, about the 



Moons. 



oppojiti 



3 



y;.. 



black 
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black Circles reprefent SeStions of the Earth's Shadow, which are always op- 



Moons 



the F#//. 



Now fuppofe the Moon, in paffing round her Orbit (which {he 'does every 
Month), comes into ConjunSibn with the Sun at a, where fhe, is below, or 
Southward of the Ecliptic Line, then it is apparent (from the Figure) that her 
upper Limb will juft touch the Suns lower Limb, without eclipfing it.- — But if 
the New Moon happens at b, then the Moon will pafs over the lower Part of the 
Suns Dijk, and caufe an Eclipfe. — If at the Time of the New-Moon, the Moon 
meets with the Sun in the very Node, at A ; then there will happen a cmtrdl 
and total Eclipfe of the Sun. But as their apparent Dijks are nearly equal, the 
total Darknefs will continue but two or three Minutes at moft. — If the New- 
moon happens at c, then you fee there will be a partial Eclipfe of the Sun-, and 
the Sim's upper Part will be obfcur'd, as the Moon is now got Northward, 

or above the Ecliptic Line. If the Luminaries meet at d, then the 

Moons lower Limb -will touch, the Sun's- upper Limb, but pafs by without 
eclipfing him. * 



Again; As the Moon pafles from the Sun to the oppofite Part of her Orbit, 
where fhe is in the Thill, as at e, then her lower Limb will juft touch the Edge 
of the Earth's Shadow, but pals, oyer it without being, in any Part, eclipfed. 
But if the Full- moon happens nearer the Node, at f then the lower Part of the 
Moon dips into the Shadow, and caufes a partial Eclipfe. —But if the 

Full Mc on fills, at the' very 2\W<? C, the Afw2 paffing there through the Middle 

of the Shadow will be and centrally eclipfed ; which Eclipfe will be 
of fome Continuance, as the Shadow is, in that Part,, nearly three Times 
the 'Diameter of the Moon's Body. If the Oppofition, or Full-moon hap- 
pens at£, then there will be a partial Eclipfe \ but the upper Part of' the 
will be immers'd in the lower. Part of the Shadow, becaufe Hie is now 



■ 

below the Ecliptic.: At h, the Mw/j full D;^ pafles under the Sba-' 

dow free from any Obfcuration. , 



1 

* 



1 • 



The Diflance of the Mwff, in Degrees and Minutes, above or below the 
Ecliptic Line, is call'd her Latitude. If fhe is above the Ecliptic, flic is faid to 
have iV&rfA Latitude-, if below it fhe has South Latitude: ■ And if the Latitude, 
at any Time, exceed the Sum of the Semidiameter of the Moon, = I0£ Minues, 
and the j&jrrifa = 45 3 T Minutes, the Mwz, at that Time, cannot be 

eclipse! ; but will either pafs under or over the Shadow, juft as fhe happens 
to be above or bfclow the Ecliptic Line:— The Diftance from the Node, either 
before or after it, correfponding to the above Latitude, is about 12 Degrees; 
confequently, that is the Limit of Lunar Eclipfes For when a Full-moon happens 
within 1 d Decrees of the Node, then fhe will be eclips'd ; and the nearer the Node, 



Eclipft 



If at the 



Moon 



diameters of the Sun, = 1 6^ Minutes, and the Moon, — i6| M 



Eclipfe 



th 



But 



St 



I 
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But as we view the Luminaries from the Surface, which is much higher, we arc 
obliged to take in the Semidiameter of the Earth, as feen from the Moon iikewife, 
6H Minutes, Then, I fay, if the Latitude of the Moon be greater than the 
Sum of thefe threeNumbers, = 94^ Minutes, the Sun will not be eclipsU; for 
the Moon will pafs either over or under his Dijk, according as {he is above or 



.below the Ecliptic Line. 



The Diftance from the Node, on either Side, 



agreeing to this Latitude of the Moon, is about 18 Degrees which is the utmoft 
Limit of filar Eclipfes : Whence it follows, that if the Sim and Moo?t, at the Time 
0$ New-moon, happen to be within j8 Degrees of the Node, the Sun willfufFeran 
Eciipfe at that' Time, and the greater—the nearer they are to the Node. 



■ 



Node. 



Limit between a and b ; then the following Full-moon will be eclips'd, but notim 
the oppofite Degree of the Ecliptic exactly,— but fomething nearer the Node C $ 

becaufe the Earth's Shadow is advanced about 14 Degrees forwarder in the Eclip- 
tic in that Time. 1 And the returning New-moon will overtake the Sim, and eciipfe 



him again, fomewhere between c and d. 



Node 



Eciipfe 



Shadow (which is flill moving forward) till it is beyond the ecliptic Boundary at 



Eciipfe 



lipfe 



New 



Node C 5 where the fame Number and Kind of Eciipfe 



mer Node } will fall again at this. For the Sun and Earth's Shadow having only 
chang'd Places, the fame Eclipfes muft be repeated, in the fame Manner, and for 
the fameReafons, as before. Hence it is manifeft, that there can never happen 
more than fx Eclipfes in any Year, /. e. two of the. Sun and one of the Moon at 

each Node 3 nor lefs than two A* v. one of the Sun at each Node., without anv Lw- 



. nar one. 



As Eclipfes only happen in thofe Months in which the Sun enters the Signs 
•where the Moods Nodes are fituate.j and as the. Nodes are dire&ly oppofite, the 
Times of Eclipfes will happen at oppofite Parts of the Tear. Thus, if any Eciipfe 
happens in January or February, then will alfo happen another m June or July.; 

the Sun, in thofe Month, being in Signs of the Ecliptic oppofite to. one another. 
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Of the Period of Eclipses, 



■ ^ 

Both Solar and Lunar. 




•F the Places of the Moons Nodes were fixd, Eclipfes would always happen 

nearly at the fame Seafons of the Year : But as they have a Motion of about 
3 Minutes 1 1 Seconds every Day backward in the Ecliptic> or contrary to the 
Order of the Signs, i. e. from Aries to Pifces, &c. the fucceeding Eclipfes muft re- 
cede backward, from March to February \ likewife : And in one Revolution of 
the Nodes t which is completed in 18 Years, 224 Days, 3 Hours, they will revolve 
in a retrograde Manner thro' the Year, and return to the fame Places again. 

$ 

* t i 

« < 

But there is a more correct Period of Eclipfes difcover'dby Obfervation*;-. which 



is r8 Years, 1 r Days, 7 Hours, and 43 Mmut.es : For in that Time, the Sun and 
Moon advance juft as far beyond a compleat BireSi 'Revolution in the Ecliptic, as 

the Nodes want of compleating their retrograde one. Confequeijtly, as thp Sun 
and Moon meet the Nodes at the End of that Period, the (zmejolar and lunar Af 
■peSis, which happen'd 18 Years, 1 1 Days, 7 Hours, and 43 Minutes ago, will 
■turn, and produce Eclipfes of both Luminaries, for many Ages the fame as before. 
— Oa this Principle the following Table and Calculations are conftrufted. 

\& The fame Kind of Eclipfes happen to Jupiter and Saturn : But as Jupiter 

has four Moons, and Saturn five, and as their Revolutions are much 

quicker than ours,. Eclipfes jmuft happen more frequently there 
than here, ■■■ 



* The Eclipfes of Saturn 's and Jupiter's Moons will be confider'd and treat* 



ed of in another work. 



The USE that maybe made of Eclipses is very great, not only to the 

Aflronomer and Chronologift in afcertaining more accurately the Periods of the 
Planets, and fixing the ancient Accounts, of Time, but to th'e Geographer and ikfcz- 
riner in determining the Lon g r t u d e . of Places at Sea or Land. For having 
an Eclipfe truly calculated to any particular Meridian^ as fuppofe London, where 
the Eclipfe is found by Calculation to begin at 5 11 32"?, in the Afternoon j and 
being at Sea, the fame Eclipfe is obferv'd to begin at 6 h 'i6 m 3 the Difference, 
which is *44 P1 , turri'd into Time, allowing for every 4 lylinutes 1 Degree, makes 
1 1 Degrees, and fo much is the Obferver to the Eajiward of London. 
But if the Time had been found to bz fconer than, by tl^e Calculation, then is the 
Perfon fo ' much to the Weflward of London. By this Difcovery the Mariner is 
enabled to pafs with greater fafety over the Surface of the pat'blefs Deep, for by 

knowing where he is, he knows the better how to evade the Dangers, and to 
•direct his Courfe to the wijtidfor Print. 



' * This Period was found out by the ancient Gb'aldeam, and by them c&U'd Safos by us the Chal- 
dean Sarps ; . But it has been found that thefe Eclipfes fall back from the Nodes abput 1 8 Minutes in 
every Period, they muft therefore in Time wear out and frefji ones com? in. 



U A TABLE 
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A TABLE of ECLIPSES. 



r 



gd adapted, that ther young Aflronomer .may, with very little f rouble, calculate th« 
Number of Eclipfes in any 3 difcover whether they^ire of the £00 or ikto ; 
with the Quantity eclips'd; and the exact Time of the Day or Night they fall 



|Leap 
1744 



j * 



1746 



.1747 



j Leap 
J 1 748 



' 1 749 



1750 



*75 l 



. Leap 
I75 2 



Mon. D H M 


Lat; D 


Apr. 1 951 

Apr. i/j a 32 

Sepr. 24 13 18 
Qtfr. 10 0 48 


0 39 SD 

0"35 oa 

0 44 ND 
0 40 NA 


Mar 1 21 14 56 
oepc. 14 5 20 


0' 2 NA 

f\ , KTTI 

■ 


Feb/ "24. 3 44* 

'Mar: , 10 14 5.4 
Aug. 19 12 5 
Sept. 3 ,2i 22 


• 

0,37 ND 
0 42 NA 
0 39 SD- 
0 43 SA 

1 


• 

Jan. 29 ' 2 52 
Feb. 13 17 2 
Feb- 27 17 18 
July 2.5 20,50 
Aug. 8 20 52 
Aug. 24 9 28, 


1 2 1 Si) 

0 5 SA 

121 NA 

1 5 ND 

0 4 SD 

1 26 SA 


Jan. 18 15 25 
Feb. 2 23 49 
July 13 22 50 
July 28 11 34 

* 


0 40 SD 
' 0 46 SA 
0 4 ND 
0 49 NA 


Jan: 7 7 17 
June 18 21 34 

July 3 0 31 


0 2 NA 
0 59 ND 
0 15 SA 



Ln m . 



Sun 
Moon 

Sun 
Moon 

Sun 
Sun 



Dec. 12 8 8 



Dec. 



27 21 12 



June 
June 
Nov. 
Dec. 
Dec. 



S 
22 

1 

J 7 



18 

6 



9 
34 



May 

May, 

Nov. 



J 3 

28 

6 



12 

'3 
12 



Nov. 21 9 



5i. 

58. 

43 

47 



1753 



May 

oa. 

r 

m u i mm 

Apr. 
Apr. 
Sept. 

oa; 



2 5 45 

2 5 13 59 



6 6 20 
21 19 37 

30 21 36 

34 21 59 



o 44 ND 
o 13 SD 



Moon 

Sun 
Moon 
Sun 



San 
Moon 

Sun 
Sun 

■ 

Moon 
Sun 



Sun 
Moon 

Sun 
Moon 



Sun 
Moon 

Sun 
Moon 
•Sun 



1754 



1755 



Leap 
I75 6 



<757 



Mon. D H M 



12 

S>6 



Mar. 
Mar. 

Apr. 1 1 

Sept. 5 

Sept. 19 

oa. 4 



10 12 



*9 
2 

.4 
22 



47 

45 

43 
28 



Mar. 1 
Mar. 16 
Aug. 26 
Sept. 8 



9 45 

il 12 
20 30 
22 40 



Lac. ]) 



o 



Feb. 1 8 
Aug. 14 



l 3 
7 



48 
12 



1758 



o 
o 



o 
I 



J5 

22 

3 
23* 



SD Moon 

Sun 



SA 
SD 
ND 
NA 



1 »* 



ND 

NA 



9. 51 

o .28 

o 44 SD 

o 39 SA 

o 6 ND 

o 5 SD 



' Sun 
Moon 
Sun 



Sun 
Moon 
Sun 

1 

Moon 



Sun 
Sun 



0 45 

0 39 
o 41 

O II 



SD I Moon 
SA Sun 
ND Moon 
•NA. Sun 



*759 



1 

Leap 
1760 



1761 



Jan. 
Feb. 

Aug. 
Dec. 



2 3 '9 

7 1 
19 1 1 

3 "10 
29 6 



6 



53 

45 
1 1 



20 ND 
2 SD 
19 SA 
1 21 SD 

0 1 ND 

1 17 NA 

o 40 ND 
o 42 NA 
o 37 SD 
o 34 SA 



Lum. 



Sun 
Moon 

Sun 

Sun 
Moon 

Sun 

Sun 
Moon 

Sun 

Moon 



Jan. 

Jan. 
June 

Dec. 

Jan. 

June 

Dec. 



12 18 ,13 
27 16 137 
23 2b 

9 
18 



55 



'4 44 
rg : 29 



1 "I 9;' 46 

13" S 
8 2 



2.3 



o 8 ND 
o 7 NA 

o 38 SD 
o 41 SA 
0 30 ND 
o 4.0 NA 

ND 



49 
20 



Sun 
Sun 



o 0 NA 

SA 
SD 

SA 
ND 



1 
1 

o 
o 



23 
5 

15 

40 



o 
0 
o 



39 NA 
1 SD 

■re SA 



May 1 8 
June . i 
Nov. ' 1 1 
Nov. 26 



9 
»9 

9 

2 



35 
22 

18 



2 



Apr. 
May 
May 

oa. 

Oct. 

r 

Nov. 



0 52 ND 
0 20 SD 
o 44 SD 
o 38 SA 



23 5 
7 10 

22 13 

26 JO 

■ 

3 1 23 
15 2 



40 

2 
24 

29 

43 
15 



SD 
ND 
NA 
ND 
SD 
1 16 SA 



0 

J 
1 

o 



24 
11 

9 

27 
2 



Moon 
Sun' 

Moon 
Sun 
Sun 

Moon 
Sun 
Sun 

Moon 
Sun 

Moon 
Sun 
Sun 

Moon 
Sun 
Moon 

Sun 
S u n 

Moon 

Sun 
Sun 
Moon 
Sun 



■ 

In this Table, the \fi Column expreffes ibe Year—the zd 3 
the Ddy, Hour, and Minute— the %d> the Maoris lat 
itude at ibe Middle of the Eclipfc—and yb, the Lit- 
•miliary eclipsed t 

t& The. Maoris Latitude is marly the fame on tie Renin 
of ibe fame Eclipfi < 9 feldom differing more than a Mi- 
. . nute ok two. 



The 
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The Use of the foregoing Table. 






dd 



Leap 



Minutes to any 'Eclipfe in 
fame Eclipfe.— If there 



Noon 



Noon — When 



.the Addition of 10 dr 1 1 Days makes it mor,e than 31 , then the Overplus , mud' 



The fame-muft 



Mq 



» 

t ember 14th, 1752. 



/ 



An Example or. two will make^.11 plain.— .By 



Sun was eclips'd 



M 



1 



1745 Sept 14 5 20 O/^/ 



Add> becaufe there are ^ Leap Tears in the j 8 m * 1 r ; j ,43 

" — ,. _ iu — 

4 

Gives jffr/? Return of that Eclipfe -. 1763 Sept. 25 13 3 

^/i il Days for, Alteration of the Style 1 1 * . 



Sept. 3 6 13 ". 3 



Month September • 3° 



— 1 ( 

: G*W s 1763 Od. 6 13 ^ New Style. 

^6/^ becaufe there are 5 lazro in the next 18 10743 

. 1 » - - 

- The next Return of the fame 'Eclipfe 1781 Oft.' 16 20 46 New Style. 

Hence it is evident, that the Sun will be eclips'd October i6 d 2o h 46"} that 
is, the 1 7th Day at 3 Quarters paft 8 o'Clock in tfie Morning. 

Froth the fame Table you may calculate backwards, or for Years paft, — For 
by only fubtraBing 1/8 Years, 10 or n Days, 7 Hours, and 43 Minutes from 
any Eclipfe in it, you vyill have the Time when, that Eclipfe happen'd before. 

Thus the Sun was e'elips'd as above . 1745 Sept. 14 5 ■ 20 Old Stylet 

SubtraSl, becaufe there were 5 Leap Tears in the 1 8 107 43 

Mm %i ■ ii 11 i 1 , 1 ' i m 

I 

Happen'd before in . - 1727 Sept. 3 21 37, 

Subtratf,' becaufe. only 4 Leap Tears in the J 8 11 7 43 

• Happen'd before - 1709 Aug. 23 13 54 

Subtrafty becaufe^ Laz/ I?** in the 18 10 7 43 



Happened before i69iAug, 13 611 QldStyk, 

AW thefe were, great Eelipfes of the fomewhere upon the Earth, as the 
Moon was (you fee in the Table) very near the Southern Node*. 



If more than 58, andlefs than 90* the Eclipfe will be partial only: J f more than 90, or 92, the Sua 

will ntft be eclips'd at all —To find its Beginning and JE»rf. From 8100 fubtraft the Square of 

the Moon's Latitude j the Square Root of that Remainder, divided by 31, will give Half the Continuance , 
of the Eclipfe, in H«i« and Afintfto i which added to, and fubtratf ed from the Middle, found by this 
Table will give you the Time it ; begins and ends, i. e. when the Shadow firft touches the Earth, and 
when it lafi leaves it. This Calculation does not determine the Beginning and End to any particu- 



Moon 



Parallax.— -The SWw of the 
36 Miles in a Minute, 



la 



44 



A 



SHOR'f 



SYSTEM 



OF 



Maimer vou may calculate an Eclipfe of the Mc 



Moon 



Leap 



D. H. M. 
1744 Apr. 15 832 Old Style. 
18 if 



7 43 ' 



Return of that Eclipfe 



Add 1 1 Days for the Alteration of the Style 



1762 Apr. 26 16 15 



1 1 



1762 May 7 16 1$ New Style* 



Hence we find that the Mom was eclips'd on ik% 8, about a Qu* 
o'CIock ia the Morning 5 and that her upper Limb w; 



Attending 



le had about 35 Minutes, 

Moon be lefs than 26'Minu 



will be total: If more than 26, and -lefs than 58 or 60, the Eclipfe will be 
partial only : But if more than 60, there will happen no Eclipfe at all*. 



By this Period you may find all the AfpeSls of the Moon t 
-at-: For if the 10 or 11 Days, 7 Hours, and a1 Minutes 

Quarters of the Moon 



e whole 



r 



"Will have their Returns on the Days and Months of the prefent Year. 



8 Years before, you 



• * 

*3» Thefeare the Laws which GOD, the great Former of the tlnherfe y gave 

' to the Heavenly Bodies at the Creation, which Laws are eonflant Y 
i uniform, and regidar without Variation. * To arrive to a perfed: 

Knowledge of them is to arrive at the Apex.ov Top of all 'human 



Learning. 



What lofty — what exalted Ideas muff we have of 



the Deity! his Wifdom } Power \ and Goodnefs ! when we view the 
jlupendoiis Canopy of Heaven, and raife our Heads in' Contemplation 
to that almoft infinite Extenfwn of the ftarry Firmament ; — And when 
we are ther©> if we have liv'd good and pious Lives on this our pro- 
bationary Planet below, our Souls want but a Step or two to. pene- 
trate into the. Abodes of the Bleffed, and be happy for ever. 



1 r 

* To find the Quantity, or Digits eclips'd. 



Qu 



Moon 



* 

To find- (nearly) the Beginning and End. From 3364 fubtra£t the Square of the Moon's 

latitude^t Square Root of that .Remainder, divided by 31, will give the Hours and Minutes of Half 
ihi Continuance, which fubtr a ft cd from, and added' to the Middle, ( found as above) you will have the 
Beginning and End of that Eclipfe. 

The Reafenaf this Rule may be feen at Page 36 of my Trigonometry*. 
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THE 



DESCRIPTION and USE 



OF THE 



ASTRONOMICAL CLOCK* 



^T^ HIS Inftrument confifts of two Parts, the one Jk 



i 



Noon 




The 
The 



other Part is a moveable Circle, with fuch Stars and Conjlellations delineated in 
it as are near the North Pole. and. never fet in this Part of the World. The 
Stars are bounded with the iz Months, the Days of which are fo adapted, as to 
ftand againft the Star, which comes to the South, or upper Part of the Meridian, 
with the Sun, at 12 o' Clock on thofe Days. 

1 

S ouch. 



1 < 




1 1 



m 



North 



about till the Stars inferted therein- lie m the fame Situation with thofe you lee in 

' v , ^ . _.. 1... ^iiu nu™i at ? P Wain ^ 



Month 



the Heavens 5 

—On yoa may find the Hour of the Night by only ftepping out and observing 
what Star is on or near the Meridian* either above or below the Pole: Then fet 

— ' - * ' ■ " • 3 ' 1 - - TN — - r the Month 



will point the Hour of the Night! as before. 

N 




-I 



46 



A Short SYSTEM, or 



By this Inffcrument you may tell, at any Time, by Day or by Night, the Situ- 
ation of thofe Stars when they are not vifible, by Reafon of the Sun's luperior 
Light, or Clouds : For, having fet the Day of the Month to the Hour, by your 
Watch, hold up the Book with its Back towards the North, (as in the laft Exam- 
ple) and then the Stars upon the Clock will correfpond with thofe in the Heavens, 
and point their Places there. 



Atigujl 



Middl 



the Pointers* are upon the upper Part of the Meridian the other two bright Stars, 
with the three in his Tail, lie a little to the Eaft.- The Little Benr^ and the 



Head 



Cepheus and Cajfiopeia, near the Merid 
Weft. 



1 

This Clock will anfwer, at all Times, thefe Problems on this Side th 



e 



Equator ; But for thofe Places beyond it, in South Latitude , the^ 
Conjtellations round the South P*>/<? {hould be inferted $ and in making' • 

the Obfervations, the Book fhould be held up, and turn'd towards the 
South Pole. 



THE 



9 



4 



T IT JE 



C OE liE S TIAL CxLOBIE amd SlHEBJ 





i 
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THE 



DESCRIPTION and USE 



OF THE 




CELESTIAL GLOBE. 




H E Cceleftial Globed an artificial 'Sphere , on the Surface of which thefix'd 
Stars are placed at proportionable Diftances from each other, juft as they 
are in the Heavens \ together with the principal Circles of the Spher*.— The Vfe 
of this curious Inftrument is to point out the various Motions and Appearances of 
the Sun, Moon, Planets, and Stars , in an eafy and natural Manner, without having 
Recourfe to long and tedious Calculations. 



, The better to determine the Places of the Heavenly Bodies, the feveral Circles 
which are defcrib'd on the Terreftrial Globe, are imagined to be transferr'd tb the 
Heavens and delineated among- the Stars, exadtly over tbofe Circles conceiv'd to be 

drawn on the Earth. —Thus, oppofite the two Poles of the Eqrth are the two 

Poles in the Heavens j being the two places where the Earth's Axis (if continued 
thither) would feem to terminate among the Stars. — Over the Equator on the 
Earth runs the EquinoEttal in the Heavens : At 2 37 Degrees on the North Side, 
runs the Tropic of Cancer, and at 237 South runs the Tropic of Capricorn. — At the 
fame Diftance from the Poles are the two Polar Circles, exa&ly over thofe on the 
Earth.— Befides thefe Circles, there is an oblique one going from one Tropic to 
another, cutting the Equinoctial in two oppofite Places. This Circle is call'd the 
Ecliptic \ and is that Path which the Earth would feem to defcribe among the 
Stars, in one Revolution, if it were beheld from the Sun., It is divided into 12 equal 
Parts, and each of thefe into 30 more, correfponding to the 12 Months of the 
Years which 12 Parts are fometimes. call'd the iz Signs, from the Signs or Pic- 
tures drawn upon the Stars there*. . 

I m 1 ' 1 ft 

Their Names and CharaSlers are here exprefs'd. 

Aries Taurus Gemini ' n, Cancer n, Leo a, Virgo 1$, 
Libra Scorpion, Sagittarius i , Capricorn v?., Aquarius Pifces 



firft fix are call'd- Northern 



no&ial 



ft fix — Southern Signs 5 becaufe they lye on the South Side the Equi- 



Moo. 



1 



that is, under what Degree of any of thefe. 12 Signs or Conftellations they 
appear to be — -eny Day at Noon. ' ' 



1 



* Sometimes thefe Circles are cut out, and put together in form of R;ngs> interfering each other 
as they. do in the Heavens, with a little Earth on the Axis in the Center: This fervesto give a bet- 
ter Idea of the Pofition of each Circle than 'a long verbal Defcription would do. Their Names 
and Situation are exprefs'd in the Figure under the Globe, 3 > • 

. • * ■ The 



4 



A ShoRt SfSTEM o. f 



Brafs Met 



Quadrants, as that of the Terreftrial Globe is ; ( 



per Part— from the Equinoftial to the Poles; but on the under Part from the 



, _ Wood Hor 

^Months, and' the \% Signs of the Zodiac, thefeveral Degrees of which 
yainft theDavs of the Month on which the Sun is found in that Pa it' 



v — — * ^} x 

is added a Quadrant of Altitude 
Meridian. Alfo an Hoar Circh 



Compafs 



The Globe being thus fitted up, and the Learner having acquainted himfelf 
' with the Poiition and Divifion of thefeveral'Circles and Conflations upon it, may 
proceed, with Eafe and Pleafure, to the Solution of the following 




R 



o 



B 



L 



E 



M 



S. 



PROBLEM 



Ecliptic 



Month 



and Degree of the Ecliptic the Sun is in that Day : Then look the fame Sign and 
Degree on the Ecliptic Line on the Globe, and there fix o.n a little black Patchy 

which will reprefent the Sun's true Place, and £hew what Stars are round him that 
Day. 

* 

\ 

1 

Thus, on the 24th of May the Sun is in 3- Degrees of Gemini, or the Twins : 
Is fituate near the Bzdts Eye and the Seven Stars, which are not then vifible by 
Reafon of hisfuperior Light. But were the Sun to fuffer a total Eclipfc on that 

" Pay, you would then fee thofe Stars fhining near him very bright 



PROB L EM II. To find the Sun's Declination. 

1 

Having found the Sun s Place, (as in the laft Problem) bring it to the Brrfi 
■ Meridian and the Degree which -ftands over it, fhews the Sun's Declination, or 
Diftance from the Equinodtial, either Northward or Southward at that Time. 

j 

Thu? a on the 24th of May, you will find the Sun to have 21 Degrees of North 
Declination : But on the 12 of December, he is found to have 23^- Degrees of South 
Declination. 



• The www* Surface of the Globe correfponds with the csncave Surface of the Heavens ; whence 
jViieafy to conceive, that, if Holes were made in each Star, and an Eye plac'd in the Center of the 
Globe, , it would view, thro 4 thofe Holes, the fame Stars in the Heavens reprefentcd by therii. 

f The Heavens are ftudded over with Stars as much by Day as by Night, only the oreaier Lio-hc 
of the .renders them invifible to us. But when that Luminary deicends below the Horizon, 
they begin 'gradually to appear. When the Sun is gone down about 12 Deuces, Stars of the firft 
Magmtude.hecoms vifible. When he is I3 Degrees below the Horizon, .thofe of the fecond Mag- 
nitude are feen. When 14 Degrees, Stars of the third Magnitude appear. When ic Degrees, 
thofe or ite fourth Magnitude prefent themfelves to view. When he is defcended 16, 17, and i» 
Degrees, Stars of the fifth mdftxth Magnitude, with thofe of the fm all eft. Size, become conspicuous, 
and the azure Arch fparkles with- all its Glo.vy. * 
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r 

PROBLEM III. To reBlfy the Globe, or to adjuft it fo to the Place where you 
are, as it may reprefent the prefent State or Situation of the Heavens. 

i 

i 

Raife the Pole, till it ftands as many Degrees above the Horizon as is the Lati- 
tude of the Place you are in; which may be done by the Degrees mark'd on the 
lower Side of the Meridian, and number'd from the Pole : Fix the Quadrant of 
Altitude on the Meridian, to the Zenith-, that is, fix it on the Top to the Latitude 
of the Place: Turn the Globe, by the Help of a Compafs, till the Pole points to- 
ward the real Pole of the World : Bring the Sun's Place in the Ecliptic to the 
Meridian, and fet the Index to the upper 125 fo will the Globe exhibit the Face 
of the Heavens for the Noon of that Day, at the Place you rectified the Globe 
for : And by turning the Globe till the Index points to any given Hour, you will 
fee the Situation of the Heavens there at that Hour. 



.63* If the Place be in North Latitude, the North Pole muft be rais'd above the 

Horizon ; if in South Latitude, the South Pole muft be rais'd. 



PROBLEM IV. To find the Time of the Sun's Rifmg and Setting; and alfo his 

Amplitude, or Diftance from the Eajl or Wefi Points of the Ho- 
rizon, at the Times of his Rifmg and Setting j and the Length 

-of the Day and Night. 



The Pole being elevated to the Latitude of the Place where you are, bring the 



Eclip 



rthe Horizon, and the Number of Degrees between the Eajl 



where the Sun is, — is the Amplitude at Rifmg. The Hour pointed to by the Index 
on the Dial-plate, is the Time of the Sun's Rifmg. The Sun's Place brought to 
the Wejlern Edge of the Horizon, (hows there, .in like Manner the Amplitude at 
'.Setting > and the Index points out the Time of the Sun's Setting. 



The Time of the Sun's Rifmg being J^M^ gives the Length of the Night: 
And the Time of his Setting being doubled gives the Length of the Day, 
or the Time he appears above our Horizon. 



1 

r 



; Thus, on the 24th of May, at London, the Sun rifes at 4, with 36 Degrees cf 
Eapm Amplitude (i. e. 36 Degrees from the Eaft to the North) j and fets at 8, 
with 36 Degrees of Wejlern Amplitude ; making the Day 16 Hours long, and the 

Night 8 Hours. The Sun now rifes upon the North-Eaft by Eaft Point of 

the Comtafsi and fets upon the North- Weft by Weft Point. 

-m 

O PROBLEM 



1 



Is 



A Short SYSTEM o» 



PROBLEM V. To find the Beginning and End of Twilight 



Rcdlify the Globe ; turn it Wejlward, with the Quadrant of Altitude, (< 
•muft be fcrew'd on the Meridian to the Latitude of the Place) till the Point t 
the Sun's Place in the Ecliptic cuts the Quadrant at 1 8 Degrees above the 
.zon ; the Index will then ihew the Time Twilight begins in the Morning.— The 
lame Point, brought with the Quadrant of Altitude to the Eajkm Side the Globe, 
till it cuts the l 8th Degree, as before, the Index will then point the Time when 

Twilight ends in the Evening*. 



f May 



) 



in the Quadrant of Altitude, which (hows that the Sun does not defcend, at that 

Time, 1 8 Degrees below the Horizon ; confequently, wc have then no Night, but 

a continued twilight. But, on the lath of December^ "Twilight begins about 

Half paft 5, and ends about Half paft 6. And on the 2 \ ft of March,, and 23d of 
September, Twilight begins about 4 in the Morning, and ends about 8 at Night.' 



:PROIJLEM VI. To find the Azimuth and Altitude of the Sim at any Time of 

the Day. 



"The Globe being rectified, and the Quadrant of Altitkude fcrew'd on the Erafs 

TVIeridian at the Latitude of the Place where you are, bring the Sun's Place to the 
Meridian, and fet the Index to 12: Then turn the Globe, till the Index points' the 
Hour given, and lay the Quadrant to the Sun's Place ; jfo will the Degree of the 
^Quadrant lying upon the Sun, be his Altitude above the Horizon : And the Num- 
ber of Degrees counted on the Horizon from the South Point to the Point where 
-.the ]End of the Quadrant cuts it, will be his Azimuth at that Time, 



1 

Thus, on May 24, at 9 o'Clock in the Morning, you will find the Sui) to have 
■about 44 Degrees of Altitude above the Horizon \ and 6 2 i of Azimuth from the 
South. And at 6 in the Evening of the lame Day, his Altitude is 20 Degrees, 
.and Azimuth 79 Degrees, fo that the Sun is then upon the Weft by North Point 



* Twilight is that faint Light we 'have in a Morning before the Sun rifes, and in the Evening 
. after the Sun is fet. This is found by Obfervation, to begin when the Sun comes- within 18 De- 
grees of the Horizon in the Eajt, and to end when he is gone 18 Degrees below the' Horizon in the 

• Wfift In the Southern Parts of England, the Inhabitant* have no real Night, but a Twilight, 

'from* the 20th of May to the 2ad of July, 



IROBLE 




1 

f 



1 
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PROBLEM VII. To find the Oblique Afcenjion— Right Afcenjion— w& Qhlique 



Defcenjion of the Sun. 



Ea/t, 



, _ _ — ^ — - - — ■ - 

the Plorizon .; the Number of Degrees accounted from die Beginning of Ariesio 
that Degree of the Equator now come to the Horizon, is the Sim's Oblique Afcmjion. 
The Sun's Place being brought to the Meridian, the Degree of the Equator lying 



Afcenji 



Well 



;"o T/ »» » ~ y d o ~ ~ ~ ~ 

Side of the Horizon, the Degree then of the Equator in . the Horizon, is his Oblique ■ 



Defienfi 



Afcenji 



ofM^y, (the Sun being in 34 Degrees of Gemini) 



Afcenji 



Afcenjion .62 .Degrees— and 



15. The Difference in Degrees between the R/g&and Oblique Afcenjion turn* d 

into Time, by allowing 15 Degrees for every Hour, fliows how much 
the Sun (at that Time) rifes before or after 6 o'Clock. This is calfd 
the Afccnfional Difference 5 which Difference is .to be fubtraSled from 6 
' in the Morning, and added to 6 in the Evening thro' the Summer Half- 



.Setting 



'd to 6 in the Morning an&fubtmtfed from 6 in the E 
Winter-Half, to give the Time of the Suris Rifing 



Morn 



Afccnfional Diffe 
jubtraBed 



, the Right Afcenjion anc 
prefented on: the, Globe. 



1 >r 



M 



•for that is the Declination : and the Degr 

Meridian with the Star is its 2?*g<fo Ajlenjk 




the 



Thus you will find the Declination of Aldebaran, in TJzanw, to'be about 16 De- 
. grees Mr/2> 5 and the 7? /V/;/ Jfcenfion about 65 Degrees. — And, in like Manner, 
the Decimation o£ Syrius, otthe Great Dog, to be about 164 Degrees oW/j.j and 
:-the jR?V,fe Afcenfyn about- 9 8 D 



1 1 



The 'ftgvBf Afcenjion and Declination of the oV« alter every "Day on Account 
. of his Motion in the j but the Afcenfwns and Declina- 



6 



of the Jx' d Stars continue the fame throughout the .Year 



PROBLEM 



4 



■ A Shout SYSTEM of 



;LEM 



Apply the End of the Degrees of the Quadrant of Altitude to that Pole of the 
Ecliptic which lies 'on the fame Side the Ecliptic with the Star, and bring its 
graduated Edge to the Star, fo will the Degree of the Quadrant at the Star point 
its Latitude reckoned from the Ecliptic towards its Pole : And the Degree of the 
Ecliptic cut by the Quadrant, at that Time, will be the Longitude fought. 



Thus, the Latitude of Capella, or the Goat, in the Left Shoulder of Auriga, is 
about 22* Degrees North 3 and Longitude about 19 Degrees in Gemini.— — And 
the Latitude of Fomalhaut \ in the Southern FiJJj } is about 21 Degrees South, and 
Longitude 29- Degrees in Aquarius. 



The Latitude of a Star is its Diftance in Degrees and Minutes, counted from 
the Ecliptic Line towards its Pole. — If the Star lie on the North Side 

•the Ecliptic, it has North Latitude if on the South Side, it has South 
Latitude. 



The Longitude of a Star is its Diftance from (the Equinodtial Point) Aries, 
<reckon'd in Signs, Degrees, and Minutes. If a Star be fituate on the 
North Side the Ecliptic, you muft apply the Quadrant to the North 
Pole of the Ecliptic, but if on the South Side you muft apply the Qua- 
. . drant to the South Pole of the Ecliptic, as was done in the above Exam- 
♦pie of Fomalhaut. 



. PROBLEM X. To find the Oblique Afcenfion and Oblique Defienfion of any Stat. 

Elevate the Globe to the Latitude of the Place where you are; then bring the 
Star to the Eaftern Side of the Horizon ; and the Degree of the Equator then cut 
by the Horizon is the Oblique Afcenfion : Turn the Star to the Wcftern Side, and 
the Degree of the Equator cut by the Horizon is the Star's Oblique Defienfion. 



'hus at London you will find the Oblique Afcenfion of Aldebaran, or the. Bu 

to be about 43^ Degrees ; and the Oblique Defienfion about 87 Degrees — 
ke^Vlanner, the Oblique Afcenfion of.Syrius, or the Great Dog, will be fou 
3 about 1 2 1 Degrees, and the Oblique Afienfioimbout 7 c Decrees. 



tort 1 and a Planet's Oblique Afcenfion and Defienfion differ every Day 

T { ? m *,Y tm tr h l Rea{ ? n °£ their Motion in the ZoAac, but a fu 
btar s Oblique Afcenfion^ Defienfion are every Day.ths fame thro" t 
Year. J 



PROBLEM 



modern Astronomy. 
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PROBLEM XI. To find the Rifing, Southing, and Setting of any Star, together 

with its Continuance above the Horizon. 



* 1 I 

Re&ify the Globe for the Place where you are; bring the Sun's Place to the 
Meridian, andVfet the Index to the upper j 2 : This being done, bring the Star 
you enquire after to the Eqftern Side of the Horizon ; and the Index will fhew 
the Hour of its Rifing. — Turn it on to the Meridian, you have (by the Index) the 
Time of its Southing, — And, by bringing it to the Weft 
Time of its Setting. 

{how the Continuance of the Star above the Hori 
Time the Star is below, or under the Horizon . . 



V i 



Hours 



Thus, on May 24, at London, the Star Aldebaran> or the Bull's Eye, will be found 1 
to rife about three Quarters paft 4 in *he Morning ; will come to the Meridian a- 
bout Noon, y zn&fet about 7 in the Evening. It therefore continues above the Ho- 
rizon 1 5 Hours, and below it 9 Hours. , . . 



,ifl< 



i& This Star is nofvifible at that Seafon of the Year, bv Reafon of its Near- 

jnefs to the Sun.~ — But, on the 24th of November, at London, Aide- 
haran will rife about three Quarters paft 4 in the Evening, and*fet about 
three Quarters paft 7 in the Morning ; fo that it will be then viiible 
all Night, if the Sky continue clean 



PROBLEM XII. To find the Eqftern and Wejiem Amplitude of a Star 



1 

The Globe being reftify'd, as before, and the Star brought to the Eajlern Side 
of the Horizon, you have, upon the Horizon, the Amplitude, t. e. the Diftance 
in Degrees from the Eaji, either Northward or Southward j and alfo, the Point 
of the Compafs the Star rifes upon. - Turn the Star to the Wejiem Side, and the 

Horizon fliews the Amplitude and Point of the Compafs it fets upon there. , 



Thus, on the 24th of May, at London, Aldeharan wil 
of Amplitude from the Ea/i towards the North at Rifing 
of Amplitude from the Weft towards the North at Settm, 
North-Eaft. and fets nearly Weft-North- Weft. 



ife 



I 

The Stars, though they rife at different Hours of the Day, yet always rife 



on the fame Points of the Compafs. 




PROBLEM 



f 



54 



A Short 3 Y S T E M' of 



Azimuth 



The Globe bein 



Me 



Me 



Quadrant upon the Star, you find (by the Degree ag* 
Horiaon at that Time 5 and the End of the Quad 



the Index to 12, and turn the Globe til] the Index Points the Hour given : Then 
by laying the Edge of the 
it) the Altitude above tht 
will fhew, upon the Horizon, the Azimuth of the Star, and alfo, the Point of the 
Compafs it then bears upon from. you. 

■ * 

f 1 « # 

Thus, at Lon&bn, on November 24, at 9 at Night, you -will find, (by proceeding 
as above) that Aide bar an will have about 36^- Degrees of Altitude) with 68 De- 
crees of Azimuth from the South; and that it bears upon the Eaft-Sauth-Eaft 
Point of the Compafs, — Bat at 3 in the Morning, he will have about 41 Degrees 
of Altitude 1 about 59 Degrees of Azimuth; and bear upon the South- Weft by 
Weft Point of the Compafs, nearly. 



PROBLEM 



Night 



Redhfy the Globe to the Place where you are ; fix on the Quadrant of Altitude 
to the Meridian at the Latitude given; bring the Sun's Place, at that Time, to 
the Meridian, and fet the Index to 12, This done, turn the Globe and the Qna^ 
drant together, till the Star, or the Degree of the Ecliptic the Sun is tfien in, cues 
the Quadrant in the Altitude given; the Index will then point the Hour fought. 

Thus, on May at London, whenthe Sun is obferv'd to be about 44 Degrees 

And when his Al- 

Alio, 



Morning 



Nove, 



Aft 



high, and to the Eaft of the' Meridian, we find (by proceeding as before) that it 
was 9 o'Clock when that obfervation was made. 



4 

1 



PROBLEM XV", To meature the Diflance, in Degrees, between any two Stars. 

. . Jftay the Beginning of the Quadrant of Altitude upon one of the Stars ; apply the. 
graduated Edge to the other 5 and the Degrees contain'd between the Stars arc their 
pittance requir'd. 

L 

Thus the Diftance between AUebaran and Gapetia will be found to be 30 De~ 
grees. And the Diftance from Syrim (the Great Dog) to Bench (the Lion s 'Tail) 



81 Degrees 



Widen 



Degrees between the Legs is the Diftance, as before. If the Quadrant 
is not long enough to reach from one Star to the other at once, may 
mealure the Dtftance at twice. 1 



PROBLEM 
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M 0 D E R N "A STR O NO M Y 



ss 



PROBLEM XVI. To find what Stars never rife not Jet- to the Inhabitants of any 

given Place. 

■ 

All thofe Stars toward the North Pole, which lie not farther from it than tha 

Number of Degrees equal to the Latitude of the Place you are in^ never Jet at that 

Place. And all thofe Stars which lie within the fame Number of Degrees . 

from the South Pole never rije, or appear above the Horizon of that Place. 

' Thus, at London, if you elevate the, Pole to the Latitude of 51 \ Degrees, you 
will fee, by turning the Globe round, that all the Stars which are . not further from 



Stars 



iffiopeia, never fe 



And alfo, that thofe 



e Diftance from the South Pole, as Hydrus> 
Mufcd, Crofters, Pifces volans, &c. never aj 
t remain ever invijible to the Inhabitants the 



ver fee any of the Stars lying South of the Bquino&ial 5 nor can the Inhabitants 
at the South Pole fee any Stars lying North of the Equinoftial. But thofe whoVrc* 
habit at the EquinoBial will have the Pleafure of feeing all the Stars from Pole to 

Pole. 

j 

* * If aCirclebe drawn round the Stars which never fet-, and another round thofe Which never 
rife in the Latitude you are in 3 the former is call'd the Circle of" perpetual Apparition - 3 and the lat- 
ter, the Circle q( perpetual Ocailtaiion ; All the Stars htuate between thefe tv/o Circles rife and fet 

every Day. 



1 + 



* 

PROBLEM XVII. To dijlingui/h the Stars ip the Heavens one from another, and 

to know them by their proper Names. 

Redify the Globe to the Latitude of the Place where you are ; bring the Sun's 



Me 



Hi 



•4 



fpond with, and point to tha fame Star in the Heavens ; and by transferring the 
Eye from the Globe to the Stars, you will evidently difcover the fame there • 

Thus, on the 24th of November, at 10 at Night, (the Globe being redtify*^ 
and placd, by means of a Compajs, NorihznA South) you will immediately perceive 
the North Pole of the Globe point to a Star of the fecond Magnitude, which is the 

•At the fame Time 



Pole-Jl 



5 



vo Stars, not quite fo bright as the Pole-jl 
jQitr more which form a Kind of Quadrang 



the End of the Tail. i-Near th 



Pole-Jl 



4> 



Eajl. 



may obferve feven bright Stars, alL of the fecond Magnitude, which are commonly 



call'd Charles s Wain but by Afi 



ft 



Pole-Jl- 



> 

r 

* If a Rieht Line be imagin'd to proceed from the Center of the Globe, (when reaify'd) through 
any Star on its 'Surface, that Line will fall upon the fame Star in the Heavens, and point it out, tf 



continued thither 



Further 



J 
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Farther on, almoft Eajl 
Magnitude, calfd Proc) 

little more to the North, 



n a bright Star of the fir ft 
Higher up the Sky, and a 



Magnitude, call'd Cajlcr, the other of the fecond Maj 



tude, and caird Pollux. Higher, ftill towards the Zenith, you fee the brilli- 

ant Star Capella, or the Goat, in the Shoulder of Auriga*, this is of the ftrft Mag- 
nitude. 



Ma 



Eajl 



SevenStars (all fmnllones) in the Back of the Bull — Between Taurus, or the 

BuBi and the Horizon, is feen i'he glorious Coniiella.tion Orion, with two bright 
Stars of the firft Magnitude ; one in his Right Shoulder, call'd Bed elgueze, the 



M 



f 

Magnitude 



Middle c^th 



and Sword. 



■ 

In this Manner the reft of the Stars, in any other Conftellation may be readily 
found, by obferving how they lie with refpeft to thofe already known. A little 
Pra&ice will make you well acquainted with them all. 



r * 



Between the Bull's Eye and the Seven Stars, you obferve a large Star of a 
heavy dull Colour; but upon the Globe you don't find any, in that 
Place, correfponding with it. This (hews that Star to be one of the 
Planets; and, by looking into Mr. White's Epbemeris, you will perceive 
it mutt be Saturn: For, Saturn, at that Time, is in about 2 Degrees 
of Gemini, with about 2 Degrees of South Latitude, which Situation ex- 
adly agrees with that Part of the Heavens where von fee him. 



PROBLEM XVIIL To find all thofe Stars, which at any Hour, are Rifing 



Meridian. 



Having reftify'd the Globe, as in the laft Problem, turn it till the Index points 
to the given Hour . The Globe being kept in that Pofition, all thofe Stars in the 
Eajlern Edge of the Horizon are then Ri/hg, thofe under the Brajs Meridian are 

Meridian in the Heavens and thofe on the Wejlern Edge of the Hori- 



■fett 



November, at I o at Night, we find Charles's Heat 



Head, and Syrius, or the Great Dog, ri/ing. The Little Bear, Pe'rfe 

— - Whale, upon or near the Meridian. -And Aquarius* or Water- Bear 



Hercules, Sec. Jetting 
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PROBLEM XIX. To find the Place of any Planet upon the Globe, and 

by' that Means, its true Situation in the Heavens. 



(Mi 



Noon 



Mark 



true 



Situation, with refpedt to the. Stars, and' alio what Stars immediately ac 
company it. / 



Thus, November 24, .1765, I find, by Mr. While's Epbemeris, that Saturn 
is in about 2 Degrees of Gemini, with a little more than 2 Degrees of South 
Latitude, at which Place I fix on a little black Patch, reprefenting his Si- 
tuation in the Heavens, — The fame Day I find Jupiter to be in 22? Degrees 
of Leo 9 with three Quarters of a Degree of North Latitude, where I flick on 
another Patch for his true Place* In like Manner you may Set on little 
Patches reprefenting all the Planets, which will fhew you their true Places 
at that Time, and how they are fitnate with refpeft to the Stars, and, to 
one another. 



0 

PROBLEM XX. To find -when any of the Planets rife or fet, or come to 
the Meridian ; as alfo, the Point of the Compafs they rife ovfet upon.' 



Reftify the Globe to the Latitude where you are ; bring the Sun's Place 
to the Meridian, and fet the Index to the upper 12, and the Globewill 
exhibit the exa£t Situation of the Heavens at Noon that Day. Then bring the 
little Mark reprefenting the Planet to the Eaftern Side of the Horizon, and 
the Index will point the Hour of its Rijhig : turning it on to the Meridian, 
you will fee the Time of its Southing ; and bringing it down to the Weftern 
Side, you fee the Index point the Hour of its Setting. 



Thus, November 24, 1765, Saturn rifes nearly North-Ealft by Eaft. 
a Quarter paft 4 in the Evening ; comes to the Meridian, or foutlu 
Midnight ; and fets nearly North-Weft by Weft, about half paft 
Morning. Jupiter rifes Eaft-North-Eaft, about .a Quarter paft 10 at 
comes to the Meridian at Half paft 5 next Morning ; and fets Weft- 
Weft at 1 in the Afternoon, After this Manner may the rifing, i 
&c of the reft of the Planets be found. 



ICT The Azimuth, Altitude,"* and Declination of the Planets, and alfo 

their Amplitudes • at riling and fetting, are found in the fame 
Manner as thofe of the Sun and Stars delineated in the foregoing 



Problems, 
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PROBLEM XXI. To find the Caufe of a Comet, and alfo the Pofitior 
. and Direftion of its Tail in the Heavens ; with its Ri/ing, Setting, Am 
flitucki Azimuth, &c. at the Time whilft it continues in our Part of the 

Syffcem. 



When a Comet is feen in our Hcmifphere, obferve its exa£fc Situation 
with refpe£t to the Stars about it, and likewife the Form and Length, of its 
Tail, and flick a fmall Piece of Paper upon that Part of the Globe, cut 
into like Form with the Comet. Do fo for two or three Nights fucceflively, 
and fet on like Patches, reprefenting his Place at each Obfervation. By 
this Means you will difcover its Courfe, which will be always in a great 
Circle nearly: for a Thread laid over thefe Patches round the Globe, will 
exhibit the trafl: it takes in the Heavens, and the Coriftellations it paffes 



through 

Nodes. 



Where die Thread cuts the Ecliptic Line will be the Place of its 



Now if the Globe be reftified for the Day you make the Obfervation, 
the Sun's Place brought to the Meridian, and the Index fet to 12, you may 
find the Time of the Comet's riflng or fetting, by bringing it to the Eaftera 
and Weftern Side of the Horizon. You may alfo find its Azimuth, Ampli- 
tude, Altitude, Longitude, Latitude, &c« (Pofition of its Tail with rcipeit 
to the Horizon any Hour) in the fame Manner as direfted before for thci 
Stars.' ■ . •". 1. 
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TO MAKE 

I I 

CURIOUS OBSERVATIONS' 

UPON THE 

* 

SUN, MOON, AND ECLIPSE 

i 

i 

. ' JN A DARKENED ROOM. 

* r 

■ 

I L 

HE Room you make choice of for Experiments of this Kind, muffc 

have a Window in it, which ooens towards the Obieft von would nk. 




ferre : let it alfo be made quite dark, by means of a Shutter placed before 
the Window; then affix the Obje£t-End of the Telefcope of about 4 or 
5 Feet in Length into a Hole made in the Shutter; draw out the other 
End to its tifual Length, and turn it about till the Sun's Rays, paffing 
through the Glafs, fall upon a Sheet of white Paper held a little beyond die 
Focus, and you will have reprefented on the Paper the exaft Image of the 
Sun, as it really is in the Heavens, with the Spots diftinft upon his Face at 
that Time, as appears in the Figure below, • 



-r - 1 



'4 . 




* 

. If the Paper be removed further from the Glafs, the Image will increafe; 
its , Dimenfions : and it may be fo contrived, as to fail on the oppofite 
Wall (if it be covered with any Thing white), where the Image will be 
magnified feveral Feet, and the Spots' an Inch, or more,, in Diameter. 

The Moon, likewife, may be exhibited in this Manner, but her Light 
is rather too faint to render the Spots very diftind, , 

But by this Method an Eclipfe of the Sun is feen to the greateft Advan- 
tage j , for without any Hurt or Uneafuiefs to the Eye., you behold the whole 
Phenomenon of the , Eclipfe ; how it begins, and where.it ends ; in what 
Manner the Moon paffes over the Sun's Diftc, with the Quantity eclipfed 
at every Moment, which is a moft agreeable and delightful Appearance. 

2 , * ASTRONOMICAL 



6o 



A 'Short SYSTEM of 



ASTRONOMICAL PARADOXES, 




AVING at the End of our Vibw of the- Earth inferted a 'few Propel 
tions (which are generally called Paradoxes, from the Surpriie or 
Fallacy they feem to carry with them at firft Sight), purely to call the At- 
tention of the young Geographer to a Refle&ion on what he has been 

pernfmg ; we have here added a few more foV the Exercife of the young 
Aftronomer ; the Solution of which may be deduced from the Nature and 

Confideration of the Syftem, delivered in the foregoing Pages, 



i 

PARADOX I. There are fgveral Places upon the Globe of Earth 
lere the Sun and Moon, and all the Planets, do actually rife and fct ac 
rdina: to their various Motions, but never anv of the fixed Stars. 



■ 

SOLUTION. Under the Poles, the Planets, by their Revolutions in their 
Orbits, are fometimes North, fometimes South of the Equino£tial Line; 
confequently rife and fet as the Sun does, with refpeft to thefe Places. But 
the fixed Stars keeping an exa& Diftance from the Poles, may be laid never 
to rife or fet, but continually move round them, . ■ 



Motion 



tic, being fo very flow as to make no vifible Alteration in their 
Places for Ages, cannot be any Objection to this Paradox. 



PARADOX II. There is a very- remarkable Place upon our Globe, 
where all the Planets, hotwithflanding their different Motions and various 

afpefts, do all bear upon the fame Point of the Compafs. 

_ SOLUTION.' Under either of the Poles. — For to an Eye at the North- 
Po\p, all the Stars, however fituatc, will bear upon the South, Point: and, 
at the South Pole, they will, on the contrary, bear on the North Point of 
the Compafs ; becaufe every Point of the Compafs becomes a Meridian, as 
pbferved in Paradox 1, in my Geography, 



For the fame Reafon, and at the fame Places, a full Moon, which 
is always oppofite the Sun, may both happen to rife and fet at the 



PARADOX 
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PARADOX III, There is a certain Place in the Ifland of Great Britain 
where the Stars are always vifible, at any Time of the Day, if the Sky be 
not overcafl with Clouds. 



SOLUTION. The Place may be fome deep Pit or "Well, or Profeffor 
Madeline's Obferv 



Well 



Stars at all Seafons. 



PARADOX IV. There is a certain Ifland near the Continent of Europe, 
fome of whole Inhabitants are of fuch cxqniflte Sight/ that even with one 
of their Eyes, they can attually behold 10 Moons, real and true, all at 
once above the Horizon; and alfo, Ten times the Number of Stars beheld 
by others with both their Eyes at the fame Inftant. ■ 



1 * 

SOLUTION* Any Ifland, or other Place, provided the Obfefver is fur- 
nifhed with a good Telefcope, which will fhew the 5 Moons of Saturn, the 
4 of Jupiter, and our own Moon, all which are 10 in Number. Alfo they 
will fee through their Glafs 10 Stars for 1 beheld by the naked Eye. ' Nay* 
in the Milky Way, where we cannot behold even one Star,, they will fee 
an infinite Number fo clofe and thick together, that them united, though a 
faint Light, caufes that whitiflmefs which gives it the Denomination of the 
Milky Way before-mentioned. ■ . 



PARADOX V. To feveral Parts of the Globe thefe ai'e feveral. Planet?, 
which' are To far from coming to an Qppofdion, that they form neither* 
Square, Trine, nor Sextile Slfpcct with the Sun. 



SOLUTION. Venus and Mercury, whofe Orbits are contained within the? 
Orbit of our Earth, never form any of thefe Afpefts with the Sun. / 



PARADOX VI. There are feveral Planets y faid id be in Conjanftion 
with the Sun, not only when 



they appear to be in the fame Degree of 



.their Orbit with the Sun, but when they are in that Degree of their Orbit 
diametrically oppofite the former. ... 



c ■ 

SOLUTION. The feveral Planets are Venus and Mercury, who have a 

'ofold Conjunction with the Sun, one in. the. fupcrior and another • in the 

R . inferior' 
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inferior or oppofite Point of their Orbits. In the inferior Conjunction 
■they .pafs like Spots between the Sun and us .; but in the fuperior Conjunc- 
tion, they pafs behind the Sun, leaving him between lis and them. 



PARADOX VJI. There is one certain Place in the UnivcrJe, where the 
Planets, both inferior and fuperior, may be conlkxntly, f.ecn to _ move for- 

\ wards in the fame regular and uniform' Manner, though, to molt Places of 
the Earth; they appear, at the fame time, to move very unequally ; and 
lbmetxmes they feem to rimbacky and at. other tinrjs not to imvcat dlL 



I w 

SOLUTION. At the Sim, the Center of the Syftcm, the Planets move 
all regular and direft according to the Order of the Signs ; but to us, out 
of the Center of their Orbits, they appear fometim£s dircH\ fomcdmcs fa- 

Howry, and fometimes retrograde. . 



PARADOX VIIL Though the Number of the Stars in a dear Winter's 
Night feems almoft infinite ; and Mr. Flaniftead (late Aftronomer Royal) 
has given us a Catalogue of 3000, yet it is difficult for the moll penetrating 
Eye to reckon at any one Time above 100.0 



SOLUTION. This Appearance is only a Deception of the Sight, arifing 
from their vehement twinkling, whilft we look on them coufufedly, and 
without reducing- them to Order. For, whejj we come to view them more 
diftinftly, we find the confufed. Number vanifh, and the whole Number of 
Stars difcovei-able by the naked Eye is not above a Thonfand, 



4 4 
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are fo few, yet it is probable there are many more beyond the 
Reach of our Sight. For, through good Tek'fcopes, they appear 
in vail Multitudes in every Part of the Heavens, and the better the 
Glaffes are, the more are frill difcovered. The learned Dr. Hook. 
has obferved 78 Stars in the Pleiades, of which the naked' Eye 
cannot difcera more than 6". And in Orion, which has but 80 

Stars in the Britijb Catalogue, there has been counted more than 
aooov 



ft 
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TARADOX IX. There is a certain Place upon the Earth, above whofe 

"Horizon Saturn is 15 Years together ; and there is another Phice of confi- 

•derabie Diftance from the former, which has Jupiter nearly 6 Years . above 
•their Horizon, without once letting during -that Time* 



SOLUTION. This Place is under, or near, the Poles, where Saturn con- 
'tmiies without letting all the Time he is in that Half of his Orbit, Nortl 

: of the Equino&ial, which is about 

The Bther Place at aconficterable 



: 15 Years, his Period being 30 Years. 
Diftance is the South Pole, where Jupiter 



-mnft continue, vifihle through that Part of his Orbit South of the Equirioc- 
itial, which is about 6 Years, his Period being 12 Years nearly. 



PARADOX "X. There are feveral Planets, or wandering Stars, which at 
■fcertain Times appear and dif appear, whofe light decreafes as they come 
towards the, Earth, and increafes as they go from the Earth; and fo tran- 
•f parent are they, that the fmalleft Stars can v be feen through them. ■ There 
are alfo others fo opaque, that in Conjunction with .the Sun, they appear as- 
Spots on his Face ; and the farther they are from us, the bigger they 

Seem. 



■ SOLUTION, The firft Part of this Paradox refpefts the Comets, which 

wander through all the Orbits of the Planets, and to vaft Diftanccs beyond 
Saturn, where they become invifible. Thefe wonderful Bodies decreafe in 
their Light as they come towards the Earth (if they pafs between us and 
.the Sun), and increafe as they go from it, by turning more of their illumi- 
nated Side towards us. Through their amazing Tails, which are fo very 
rare and thin, Stars of the finalleft Magnitude may be feen. The other 
opaque Planets, which appear as Spots .on the. Sun's Face, are Venus and Mer- 
cury- m their inferior Conjun&ions, pafling between us and the Sun; and 
the Moon, every one knows, appears much bigger iri-the Horizon than in 
the Meridian, though, in the latter Situation, ihe is above 4000 Miles 

us than in the former. ' ' 



.nearer 



■ 

■icr This Deception is owing to the Refraftipn of the Atmofphere, as 
.vobfeiwed in, one of the Paradoxes of rny Geography. 



To thefe' Paradoxes Numbers might be added,- but they would fwell the 
Book beyond the Dimenfions of a Compendium, as well as> perhaps, tire the 

I fhall, therefore, - only 



beg leave- to detain him 



Youth in the Perufal. 
•whilft I offer to his Attention an Obfer ration on the beautiful and. pious 
Exclamation -of royal David on viewing the Heavens. ... , ■ 

t t m , ■ 



2 



" When 

- # 



x 1 
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A Short SYSTEM of ASTRONOMY. 



I 

" When I behold (lays he) the Moon and the Stars that thou haft ordained, full 
of various Beings, whofe Natures and Conftitutions are admirably adapted 
to the World thou haft placed them in ; who. have ftill, perhaps, retained 
their original Innocence and Purity ; whofe Hearts are now warm with Re- 
flections on thy Goodnefs, and whofe Tongues are telling forth thy Praife : 



Man! M 



dfiil of 



cloft continue him ftill in Exiftence, and furnifh him fo liberally with every 



9/M 



/ J, 

/a regardeft 



fach a- fingular Manner procured him a Redeemer, who has fo happily de- 
livered him from the Miferies juftly due to his Ingratitude, and conferred on 

him Immortality and Glory for ever." 



* # * The Learner having carefully gone over this Syftem, will read Dr. 
Keil-s Lettures, Dr. Toung's JJlronomy, , and Mr. Martin 7 s Toting Lady's and 
Gentleman 9 s Philofophy with a peculiar Pleafure. 
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